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materials are subjected ii the continuous programme 
for the development of higher braking standards, 


The job of this constant-torque machine in the B.B.A. 
Research and Development Laboratories is to test the 


wearing properties of Mintex Brake Liners. Its effect is 
similar to that of driving a car with the brakes full on. Youn Com nly ou 


The pressure on the four test samples is varied inversely 
to the coefficient of friction to give a constant power 
absorption. The test is continued until 0.1” is worn away. 


This is one of the many exacting tests to which Mintex 


Mintex Brake and Clutch Liners are manufactured by British Belting & Asbestos Limited, Cleckheaton, Yorkshire, and are available 
from MINTEX Service Depots and Distributors throughout the country. 
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New Compressor Design 


GIVES OUTSTANDING SPACE SAVING 
WITH REDUCED RUNNING COSTS 


The Atlas Copco ER6 is a new sta- 
tionary compressor which uses funda- 
mental improvements in design to 
achieve remarkable results in perfor- 
mance and efficiency. The illustration 
shows the size of the ER6 compared 
with a conventional compressor of 
similar output: yet this extraordinary 
saving in space is achieved with added 
efficiency and economy, and with the 
same reliability of operation, which 
has characterised Atlas Copco com- 
pressors for 50 years. 


Economy of operation 

The specific power consumption for 
the ER6 is 10-15°%% lowerthan for most 
machines of this capacity range on 
the market. At 4,000 hours running 
time per year this means an annual 
power saving of up to £360. 

In addition the cooling water con- 
sumption of the ER6 is very low be- 
cause of the special design of the in- 
tercooler, amounting to only 440 gal- 
lons per hour at 60°F. This is less than 
half the quantity needed for the 
majority of other similar air com- 
pressors. 


Economy of installation 

The ER6 requires an exceptionally 
small amount of floor space for its 
capacity. This reduces the cost of 
foundation and erection, especially 
with the use of a flange-mounted 
motor. 

Erection and alignment can be simpli- 
fied by using a base frame which can 





PRINCIPAL DATA 























——_— Low-pressure 
saseare Speed in piston 

ee rpm displacement 
ia in cfm 
125 485 1,300 





Free air Cooling water 
delivered required Weight 
at 100 psi at 60°F approx in pounds 
in cfm in galls/hour 
1,075 440 6,600 














be delivered as extra equipment. The 
balance is so good that the ER6 can 
be mounted on a skid frame, which 
does not require a concrete founda- 
tion. Skid frame mounting is especi- 
ally advantageous for contractors and 
makes it possible for the compressors 
to be moved easily and at lowcost from 
one site to another. 

The ER6 is equipped with an oil pres- 
sure control device and cooling water 


gauges together with a full set of 
instruments for visual control. 

A complete range 

of compressed air equipment 

Atlas Copco manufactures portable 
and stationary compressors, rock- 
drilling equipment, loaders, pneu- 
matic tools and paint-spraying equip- 
ment. Sold and serviced by companies 
or agents in ninety countries through- 
out the world. 


Sltlas Copeo puts compressed AIR TO WORK FOR THE WORLD 


Contact your local company or agent or write to Atlas Copco AB, Stockholm 1, Sweden oana. om 
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We'd like to see him do it 


Metropolitan again ...... please don’t think 


+ H H we're morbid but working as we 

Plast ' cs Li m ited are to the highest standards of 
precision as a daily routine, we 
naturally have an interest in such 
things. If precision work (in 
thermo-setting plastics) is what 
you’re looking for, plus the 
capacity to turn out ajob bang on 
time, you'll be sure to find it with; 
Metropolitan Plastics Limited. 


*1e castee® 


Glenville Grove Deptford London SE 8 Telephone T1peway 1172 Specialists in Thermo-setting Plastics 
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—the DeVlieg method effected 
savings of —26/, in machining time 


—69. in setting times 









































The above component is machined on a DeVlieg Jigmil 




















in two set-ups: previously, on a horizontal boring machine, 

















eight set-ups were necessary. Operations vary from precision 

















boring a hole 1.25lin. dia. by 6}in. long to milling the joint 




















faces: in all, sixty-six operations are performed. The Jigmil 














method also considerably reduces the number of boring 

















bars and miscellaneous equipment normally required 




















for each operation on a horizontal boring machine. 








The smallest of the range of DeVlieg Spira- 
matic Jigmils, known as the Herbert- DeVlieg 
No. 2B/36 is now built by us in a new 
specially-equipped plant at Lutterworth. The 
2B /36 has vertical and horizontal capacities 
of 24in. and 36in. respectively; a 2}in. dia: 


spindle. 
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Herbert-DeViieg 2B 36 Spiramatic Jigmil. 


—— WTF 1:13 a 
/ HERBERT & COVENTRY factored Division, Red lone Works qp)— 
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BUSES 
TRUCKS 


DUMPERS ov’. 


FIRE ENGINES 


EARTH MOVERS 


FORK LIFT TRUCKS 


MOBILE CRANES 


KIRKSTALL FORGE ENGINEERING 
LIMITED LEEDS, 5 


Telephone: Horsforth 2821 
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From our outstanding experience of hydraulic braking, 
we are confident that the Lockheed disc brakes 
now in volume production will have a_ success 
rivalled only by that of Lockheed drum brakes. 


- 





LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 
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LOCKHEED HYDRAULIC BRAKE COMPANY LTD., 


my LOCKI 






































For vehicles 
up to 11 tons 


he well-proved Lockheed Hydrovac servo system 
ombines many outstanding advantages over the 
brdinary vacuum servo, and gives smooth and positive 
topping with the minimum effort by the driver. 


t can be fitted in any conveniently 
uitable place on the chassis, all working 
bartsare inside the units with no outside 
evers, etc. and light brackets can be 
mployed since no reactions are involved. 
ydraulic system retains full efficiency 
ven with servo out of operation. The 
stem is economical of vacuum. 

Made in 7?” single, 7?” double, 93’ 
Jouble. Suitable for vehicles up to Il 


ONS g.V.W. 




















‘MICRONIC’ AIR FILTERS 
FOR PASSENGER GARS 








Here is the ‘Micronic’ dry type air-filter for passenger cars, 
embodying the impregnated paper filter element pioneered and 
perfected by Purolator. 

It is much more efficient than earlier types of filter in common 
use, and is easily maintained. The direction of the air flow, as 
shown, encourages dust to fall away from the element, thereby 
prolonging the period before cleaning is necessary. 


Reed. Trade Marks: ‘Micronic’, Purolator. 











AUTOMOTIVE PRODUCTS COMPANY LIMITED 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 












HARPER CASTINGS 


play their part.... 





RAYMOND MAYS ZEPHYR CONVERSION 


Rubery Owen & Co. Ltd. chose Harper Castings for the 


exhaust manifolds of the Raymond Mays Cylinder Head /72"per quality covers Grey Iron, 
Conversion because of their precision (especially the smooth- °?/¢r0'dal Graphite Iron (Mond 
ness and accuracy of the internal passages), their strength and Nut Licey ant Steinaniee 

castings. Also Metal Pressings, 


dimensional stability when exposed to hot gases, their freedom nd 
machining, enamelling and other 


from porosity and their ready machineability. Seid an denis aah 
If you require Castings needing any similar combination of Also makers of the famous Beatrice 
physical and mechanical properties, Harper Castings can meet Oi/ Heaters and Harper House- 


wares. 


your needs. 
The word MEEHANITE isfa registered trade mark. 





Wp, JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 
e4 ALBION WORKS Phone: WILLENHALL 124 (5 lines) Grams: HARPERS, WILLENHALL WHELLENMALL 





% = LONDON OFFICE : SEAFORTH PLACE, 65, BUCKINGHAM GATE, LONDON S.W.1____ Tel.: TATE GALLERY 0286 
PreR S MANCHESTER OFFICE: c/o B. J. Brown & Partners Ltd., 248/9 Roya! Exchange, Manchester 2 
FOUNDED 1790 H 647 
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feet on the ground at Ansty 


Armstrong Siddeley Motors Limited—famous for 
developing the Double Mamba and other 

aero engines, and rocket motors—keep their feet 
firmly on the ground, as well. Ansty is 

the birthplace not only of high-altitude engines, 
but also of diesels for industrial, 

agricultural, marine and land transport use. 
HARDY SPICER LTD. are proud that their 
cardan shafts and universal joints are relied on 
extensively on the development test stands at the 
Ansty Engineering and Research Centre of 
Armstrong Siddeley Motors Limited. 


Transmission Equipment of 


inherent Dependability by 


HARDY SPICER LTD 


Birch Road - Witton - Birmingham 6 - Phone: Birmingham Birchfields 4504 





! 
Member of the Birfieid ws Group 
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METAL CASED OR Rotary shaft seals for high speeds. Hair line lip contact 
and correct spring loading ensure minimum 
METAL INSERT friction loss. Complete range of seals for shaft sizes 4” 
SEALS WITH to 10° ex stock. Special seal sections for pressure 
applications. 
GARTER SPRINGS 
—_— ea aE a Et = = =< a 
PRECISION All British Standard and pre-standard sizes ex stock 
in addition to a large number of non standard and 
MOULDED American sizes. Pioneer flash free ‘O’ Rings are 
nus ideal for static or slow reciprocating application 
O’ RINGS over a wide range of pressures. 


PRECISION 
GROUND Ground to close limits on the outside diameter, 
RECTANGULAR Pioneer Rectangular Rings give perfect sealing 


on high pressure reciprocating applications. 
SECTION RINGS 
ee ee ee a a a 


A special section Sealing Ring superior to ‘O”’ 

} Rings or Rectangular Rings on low pressure 
applications up to 600 p.s.i. Cannot roll or twist 

NU-LIP RINGS in the groove. Hair line contact sealing lips 
ensure low frictional resistance. Interchange- 
able with British Standard ‘O’ Ring sizes. 


HYDRAULIC Used as hydraulic and pneumatic Piston Seals, 
PACKINGS hydraulic cylinder or valve stem packings. 
Pressures up to 1,500 p.s.i. Six types are 
& WIPER SEALS available in a wide range of sizes. 









Pioneer Oilsealing & Moulding Co. Ltd. 


WORKS. COLNE, LANCASHIRE 
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TILLING —STEVENS 
PROLONG 


FATIGUE LIFE 


BY SHOT PEENING 























Here is a less publicised but most important appli- 
cation of the Wheelabrator Airless Shot system. The 
operation is shot peening, the component, the rocker 
arm of a 3 cylinder 2 stroke diesel engine; and the 
process: treating the inner arches so as to strengthen 
the outer fibres against direct stresses. Messrs. Tilling 
Stevens Ltd., of Maidstone, extend the fatigue life of 
these highly stressed components by submitting them 
to 3 minutes under a blast of S.320 cast steel ball shot. 
Much research has proved the superiority of Wheel- 
abrator cast steel ball shot for many such processes 
and adequate stocks are carried to offer immediate 
delivery of all grades. 


TILGHMAN’S 


Rotary Table Airless 
WHEELABRATORS 





Tilghman’s 
also 
supply : 


WHEELABRATOR— Airless Centrifugal Cleaning Equipment. 
PRESSURE OPERATED SHOT BLAST PLANTS— Cabinets, Rotary 
Tables, Rooms, Tumbling Barrels. 

DUST EXTRACTION EQUIPMENT — including plants for hot and 
corrosive gases up to 500°F. 

ELECTRIC FURNACE HOODS —for complete control of fume from the 
Furnace. 

AIR COMPRESSORS al! types and sizes up to 6000 cfm., pressures up to 
1000 Ibs. sq. in. 

VACUUM PUMPS up to 8000 cfm displacement. 

FOUNDRY CONVEYING SYSTEMS. 

PNEUMATIC TOOLS. 

ALL ABRASIVES AND EQUIPMENT. 


TILGHMAN’S LIMITED BROADHEATH ALTRINCHAM CHESHIRE 


A member of the Staveley Coal & Iron Co. Ltd. Group 
LONDON OFFICE: |! Chester Street, S.W.1 


AGENTS : 
MIDLANDS: R. J. Richardson & Sons Ltd., Commercial Street, Birmingham 1 
SCOTLAND : Balbardie Ltd., 227 Bath Street, Glasgow C.2; 110 Hanover Street, Edinburgh 2 


NORTHERN IRELAND: Stewart Industrial Services Ltd., 129 Ormeau Road, Belfast. 
W.247 
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DISTRIBUTORS OF MATERIAL IN BULK 
IN GT. BRITAIN 


jJ. A. NORDBERG LTD 
171 QUEEN VICTORIA ST. 
LONDON, €.C.4 
Tel: Central 9678 


FOREIGN & COLONIAL ENQUIRIES TO 


H. JACKSON LTD 


OAKENCLOUGH, GARSTANG 
Nr. PRESTON, LANCS. 
Tel: Garstang 3308 


<= ~~ * ~~ 
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ALLOY STEELMAKERS « FORGEMASTERS - STEELFOUNDERS +: HEAVY ENGINEERS 


sd cbeatind FIRTH 4 JOHN BROWN LIMITED HEF FIFE D 
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COVENTRY vo a FITTINGS 

















Cogent 





It’s powerful, silent and patented! It’s the new reversible SA 
Desoutter screwdriver 
Super Atom air motor. Fifty per cent more powerful than . *. 
even the Mighty Atom motor, without any increase ‘ 

in diameter. Like the new Mighty Atom drills, it’s fitted 
with the popular oil-resisting grip and adjustable 
silencer/exhaust. More power, less noise, and great 

to handle! There’s not another screwdriver like it. 

The new Super Atom reversible screwdriver is 

supplied with lever control handle and suspension bail, 

as standard. A complete range of interchangeable 

bits are available. Clutch components and all 


accessories are interchangeable with existing models. 


Gur! § 


the very first tool to use the 








| 





























Capacity 
Type Speed a Weight 

yi I Wood Metal 

Screws Screws 
rpm ins mm _ flbs ozs kg 
2 SA8/2000 2000 No. 6 es; 5 e $6 0-8 
2 SA8/1500 1500 No. 8 is 5 1 13 0-8 

2 SA8/1000 1000 No. 8 is 5 1 144 O-85 

2 SA8/500 500 No. 12 } 6 2 0-9 
2 SA8/300 300 No. 14 i 8 2 0-9 








SUPER ATOM REVERSIBLE SCREWDRIVER 





Manufactured by Desoutter Brothers Limited, The Hyde, Hendon, London NW9. 


16 


CRC 313 
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what, no nuts ?... 


Nuts to use nuts? Well, not exactly, but the fact that 

the Tapping Screw obviates the use of nuts is just one of 

its distinct advantages over the conventional Machine Screw, 
There’s the saving in time to consider too. And cost. 

And there’s no doubt whatever that the tapping screw 

makes for a better job all round. With its self-locating 

point the tapping screw forms its own thread thereby 
eliminating a separate and expensive tapping operation. 
Obviously it makes for easier assembly, is stronger, cheaper 
and faster. Safer too when the Phillips recessed head is specified, 
designed for power driving without damage to worker or job. 
You'll be well advised to change over to Tapping Screws. 
Nothing nuts about that ! 








Linread 


LINREAD LTD. COX ST. BIRMINGHAM 3 


SLOTTED AND PHILLIPS RECESSED HEAD MACHINE SCREWS AND TAPPING SCREWS «+ HIGH TENSILE HEXAGON HEAD BOLTS AND SETSCREWS 
AIRCRAFT BOLTS, SCREWS AND RIVETS + SEMS «+ RIVNUTS «+ CUSTOM DESIGNED COLD FORGED FASTENERS «+ ALEX SCREWPLUGS 
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MIDCYL RESEARCH 


also helps smooth out problems 


like the potter gently smoothing out his clay, 
Midcyl research helps smooth the way of the 
Auto Engineer with such of his problems as are 
associated with Cylinder Blocks, Cylinder Heads, 
Camshafts and Brake Drums 


THE MIDLAND MOTOR CYLINDER CO. LTD., SMETHWICK, STAFFS 





CRANKSHAFTS 


stamped from Panteg alloy steel 
at Austin Motor Company Ltd 


Birmingham 


RICHARD THOMAS & BALDWINS LTD 
PANTEG WORKS, PONTYPOOL, MON. 
Head Office: 
47 Park Street, London, W.1 








WEDGLOK 


with the 





the new nut 





Wedglok nuts are completely self-locking. They will not 
work loose through vibration or reversal of stress. They 
need no locking devices—and the locking-action is unaffec- 
ted by age or temperatures within the normal range. 


How is it done? 


In a Wedglok nut the locking element consists of a tough, 
resilient nylon pellet. This is inserted in the body of the nut 
and projects slightly above the crest of the thread. When the 
nut is turned the pellet sets up a wedging action, gripping 
the threads tightly. This counter-thrust creates metal to 
metal engagement of mating threads. The Wedglok principle 
can be applied to screws as well. 


If it’s a matter of how to fasten one thing G K« 
to another... get in touch with 


Wedglok Self/-Locking Products are manufactured under licence in the United Kingdom solely by 
Guest Keen & Nettlefolds (Midlands) Ltd., Screw Division, Box 24, Heath St., Birmingham 18. Tel: Smethwick 1441 
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is a difficult prisoner... 


and it must be kept in 
solitary confinement 
too; no fraternisation 
with that insidious 
enemy dirt, either. 
SuPerfect Oil Seals 

are the perfect goalers. 
They do their job so 
cheaply, so efficiently, 
and so silently that 
they are usually completely 











forgotten. 





a7 








SUPER OIL SEALS & GASKETS LTD. 
FACTORY CENTRE, BIRMINGHAM, 30. 


Manufacturers of ‘ SuPerfect’? Hydraulic Packings and ‘O’ 
Rings; ‘Romet’ water pump seals and mechanical pump 
seals; ‘Aeroquip’ Flexible Hose with detachable re-usable 
fittings; ‘Fidrac’ mechanical rubber mouldines; ‘ Redcaps’ 
Polythene Protective Caps and Plugs. 
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At the Imperial Tobacco Co., 


Ltd., Bristol, for instance, this machine, with vertical milling attachment, is fully employed 
in the Prototype Development Dept., on components for new machines. 

CUNLIFFE & CROOM milling machines, horizontal, universal and vertical, are available 
in a range of sizes to reduce costs on your own work. Complete catalogues available. 


, 
WE Ot -- 
. . . or for prototype work as shown, CUNLIFFE & CROOM 
horizontals, with their in-built features of precision and rigidity, 


mean increased efficiency wherever they are installed. 


Write for your copies to-day. 


~ COMUIFFE: CROO, 


__. | HORIZONTAL MILLERS 


JAMES ARCHDALE & CO. LTD., LEDSAM ST., BIRMINGHAM 16 / 
PHONE: EDGBASTON 2276 
SOLE AGENTS: ALFRED HERBERT LTD., COVENTRY 





A member of the Staveley Coal & Iron Co. Ltd Group. 
* TELEPHONE: 89221 
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FOR GEARS 











E.N.V. ENGINEERING CO. LTD., HYTHE ROAD, WILLESDEN, LONDON, N.W.10. Tel. : LADbroke 3622 
AP9I 
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GIRLING 


Pewee wT ED 


TOWING STABILISER 
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Towing a heavy trailer, a caravan, or a horse-box, 
can be an uncomfortable, and often dangerous business. 
It needn't be with this new easily fitted hydraulic 
damping device from Girling. 

The twin hydraulic dampers resist any tendency of 
the trailer to get out of line with the towing vehicle, 
thus giving less tiring, safer journeys, and increased 
confidence on every type of road. 

All things considered, it's well worth having this 








SW 0 °ep1rQmird NAA 


WY 
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device fitted to any trailer. For the sake of efficiency 





WOW \ v;vwwvrvrv 


WG 


you'll want to, for the sake of safety you ought to. 


WS 


N 


GIRLING LIMITED - KINGS ROAD - TYSELEY - BIRMINGHAM 11 
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NOW HERE’S A BEARING... 
ee 


. which is earning quite an enviable reputation. 
Increasing numbers of satisfied users provide 
confirmation of our claim that the application of the 
Clayfiex Principle to flexible bearing manufacture 
has resulted in the production of a range of units of 
advanced design and increased capacity. The Clayflex 
Principle is simple of description—it is the bringing 
together in one bearing of two well-tried techniques, 
the pressure bond and the chemical bond, and the 
retention, in the process, of the known advantages of 
both. Proof of these claims is equally simple—we 
will gladly co-operate with technical advice and 
test —— Torsional spring applications are 
catered for with the B.S. type bearing—details upon 
application. 


WELLESBOURNE + WARWICKSHIRE - ENGLAND 
Telephone: Wellesbourne 316/7/8 * Telegrams ‘Clatonrite’ Wellesbourne 
A CLATONRITE PRODUCTION 
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one of many decorative designs 


The brilliantly successful G.E.C. 101 range of fluorescent 
fittings offers a wide choice of designs for every lighting 
requirement — in executive offices, showrooms, shops 
and stores, as well as factory areas. They are made for 
1} to 8 ft. single or twin Osram guaranteed tubes, 

and all employ the famous G.E.C. Basic Channel with 
its proven advantages o* versatility and economy in 
installation and maintenance. 


The fitting illustrated, F41138]/9, consists of a standard channel with special wide 
spacing lampholder assembly, together with a metal frame with applied mahogany 


finish supporting a 040 ** Perspex’’ diffuser. 


fluorescent lighting fittings 


THE GENERAL ELECTRIC CO. LTD.. MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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SCHRADER FLOW CONTROL VALVES provide a control of movement 
speed so essential to the effective use of compressed air equipment. The range of valves 
has now been extended to give even greater flexibility. 

The valve is easily set, by means of an adjustment screw, thus determining how fast 
the air flows in the “ adjusted”’ direction. If used in conjunction with an air cylinder, 
for instance, the valve can control the pressure build-up and with it the speed of 
the piston thrust, but not its pushing force. This controlled thrust speed avoids the 
impact shock of suddenly applied air pressure, yet permits full thrust force. When 
the valve is operating in the “full flow” direction a poppet is opened, giving open line 
pressure. Where controlled air flow is required in both directions, two valves can be 
fitted back-to-back. 

Although designed primarily for air control, these valves are equally suitable for 
use with oil or water in hydraulic systems. 


Body of cast brass. The }" bore valve is the latest addition to the Schrader range, 
Non-corrodible plunger assembly, which now covers 4”, }” and }” B.S.P. sizes. These provide a pressure 


replaceable in one umit. range as follows :—AIR : 0-400 P.s.1. OIL or WATER: 0-800 P.S.1. 
Substantial lock-nut 
resists vibration, 


@ LARGE POPPET TYPE PLUNGER 
PERMITS FAST, FULL RETURN FLOW. 


@ LARGE DIAMETER STAINLESS STEEL 


SEAT GIVES ACCURATE CONTROLLED 
FLOW. NO NEEDLE POINTS TO CLOG. 
ch ’ ade ; POST THIS COUPON TODAY 


To: A. SCHRADER’S SON, Air Contro! Products Dept. AE, 


7 [ 0 W C 0 N - R 0 L y A L y E S 829 TYBURN ROAD, ERDINGTON, BIRMINGHAM, 24 


Please send details of Schrader Flow Control Valves 


ADDRESS... 


| NAME. 
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Interchangeable, on the same 
mounting, with the standard 


Marles manual gear unit 


MARLES 
type 4 


‘Universal 
power- 


steering 
gear 


This latest type 4 unit embodies the wide experience of 
Marles in power-steering, and consists of a 2-valve box 
mounted on the top of the standard Marles 861 manual 
gear unit. 
The type 4 Universal unit shown above, the type 3 Universal unit 
and the standard manual unit are all interchangeable on the same 
mountings. 
Further particulars will be sent on request. 


ADAMANT ENGINEERING CO. LTD., 
THE AERODROME, WOODLEY, Near READING. 
Sole proprietors of the Marles Steering Company Ltd. 


Telephone: Sonning 2351 Telegrams: Adamant Reading 


Seem LES 























2mm + 2mm 
light alloy spot weld, 
magnified 7 times 





It’s new... it’s faster... it’s 


GX 


This new addition to the range of Ilford Industrial X-Ray films will give 
greatly improved radiographs of steel welds and light-metal castings. 





INDUSTRIAL X-RAY FILM 








For examinations at up to 200 kVp it is twice as fast as Industrial C 
and with gamma-ray techniques it is as much as three times as fast. 
Because of its higher contrast and finer grain, it gives better definition 
than is possible with Industrial B. The inherent high contrast of 
Ilford CX makes this new film extremely useful for radiography 

with 1- and 2-million volt apparatus as well as with gamma rays. 
Ilford CX Industrial X-Ray film may be used with or without 

lead screens. The recommended developer is Ilford PQX-1. 


ILFORD LIMITED * ILFORD: ESSEX 
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MODULA 


Another reliable transformer for « 


«se 
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REPAIR and PRODUCTION WELDING « 
Ten Stav Features 


NOISELESS ON LOAD 
* LOW MAINS INTAKE 


*% TWO CURRENT RANGES 
30-250 AMPS. AT 50 VOLTS 
40-185 AMPS. AT 80 VOLTS 


MOUNTED ON WHEELS AND CASTORS 
FOR EASE OF MOVEMENT 


ALL WINDINGS VACUUM IMPREGNATED 
SHORT-CIRCUIT PROOF; NO MOVABLE COILS 
CURRENT SETTING BY REGULATOR HANDLE 
FINE ADJUSTMENT TO CURRENT REGULATOR PROVIDED 


DUAL VOLTAGE RANGE 50 VOLTS AND 80 VOLTS 
EASILY SELECTED ; NO CHANGING OF 
SECONDARY CONNECTIONS REQUIRED 


ALL CONTACTS FULLY IMMERSED IN OIL 












Pa 










+ + + + 
















RC Tren ome? 





QRS 
Range of ACTA 











ers b= range 70-440 A 
4 Oil cooled MEDIA transform we Voltage ©ans® 4 y 90-300 A 
Air an enn Voltage range Vv 200 A 
ELECTRODES A transformer = High range * 
A wide range of Actarc electrodes is available. Oil cooled _ er Low \volage oe es 
There are lime-ferritic electrodes for welding S led MONTA transform od infinitely variable cu Ms 
medium carbon and low alloyed steel ; mild Air coo Two easily select Low Voltage T°8® ay 40-185 A 
steel electrodes for general purpose work ; (T esugtle High Voltage oe and other 
! f 1 hi 1 * ACU? ating 
yee th LO ccd eet oe toner wt SPO ge 
age protection work ; electrodes ~~ suitable for electrodes _— high str rik "§ eo supplies for com 
iler plate; non-ferrous electrodes ue s req vet - standar 











rode 
ial elect can 7 suppl 


S spec! 
aluminium, nickel and bronze. s <i eransformers # can MC syste seages and frequenci®® 
or Bphase $0 « bie for pone voltag 


= 
\ Special models Tal -* 


ARG MANUFACTURING CO. LID. 


ACT ARS WORKS NITSHI 


BARRHEAD 2293/7 












LONDON FFICE: 18 HERCIES ROAD, HILLING[ 
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IN ALL THE BEST SPACESHIPS 
. SATELLITES 






PHI LIDASs 
SELF-LOCKING NUTS 


WILL BE USED 


TURRET TYPE 





Potential conquerors of space take no risks in fitting Philidas self-locking 
nuts. Their ingenious opposing torque cross-cuts feature sets up a 
tension that only a spanner can release. Vibration, heat changes and oil 
infiltration leave Philidas nuts completely unmoved — and they can be 
used again and again. Range includes standard and thin industrial and 
turret nuts, turret wheel nuts, single and double anchor nuts. 


THEY YIELD ONLY TO A SPANNER 





Send for our new catalogue 


PHILIDAS DIVISION— WHITEHOUSE INDUSTRIES LTD 
FERRYBRIDGE, KNOTTINGLEY, YORKS. Tel: Knottingley 2323 (5 lines) Telex 55166 
London Office: 44 Hertford Street, W.1. Tel: LEGation 3888. Telex 23549 


Northampton Office and Stockroom: Countess Road, Northampton. 
Tel: Northampton 3766. Telex 31624 


INDUSTRIAL TYPE 
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Deitic Diesel Engine Cylinder Block 
Sand cast in Hiduminium 
for D. Napier & Son Ltd. 











Hiduminium 








power elevation (as illustrated) optional 


Drills 

Taps ve we 
Radius of spindle ... 
Working area of table... 
Working area of tilting table 
Working area of baseplate 
No. of speeds ; fe 
Speed{range, r.p.m. 

No. of feeds ais 
Motor, h.p. sed 
Baseplate floor area a 
Clearance circle for arm ... 








14” dia. in m.s. 

2” dia. whit. 

max.: 36” or 48”. min.: 11” 
30” x 22” or 36” x 24” 

24” x 20” 

35” x 26” or 47” x 26” 

9 


100-1500 
3 


2 
624” x 264” or 744” x 264” 
8’ 0” dia. or 10’ 0” dia. 





table 


type 
radial 


AJAX MACHINE TOOL COMPANY LTD 
Proprietors: Ada (Halifax) Ltd. 
WEST MOUNT WORKS, HALIFAX, YORKS 


Telephone: 5395/6{7 Telegrams: Ajax Halifax 
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YOUR DIESELS 
CAN REFUEL 
WITH SHELL DERV 
all over Britain 


Shell’s nation-wide network of DERV Agencies 
ensures there is always DERV where and when 
your drivers need it, whatever route they travel. 
They can refuel on a pre-arranged credit system, 
or they can pay cash. Ask your local office of 
Shell-Mex and BP Ltd. for full details. 





You can be sure of Shell 
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Diatuf Impregnated Form tools 

are used to rough out intricate shapes 
on abrasive wheel surfaces. Under 
some circumstances the Diaform 
Wheel Forming Attachment is used in 
the course of manufacturing the 


necessary mould 





VAN MOPPES & SONS (DIAMOND TOOLS) LTD 
BASINGSTOKE HAMPSHIRE - ENGLAND 








DIAMOND 
cut 


DIAMOND 


We use our own products 


TELEPHONE: BASINGSTOKE 1240 
TELEGRAMS: DIATIPT BASINGSTOKE 


OUR ILLUSTRATED DATA SHEETS AND OUR TECHNICAL REPRESENTATIVES ARE AVAILABLE ON REQUEST 


Automobile Engineer, March 1959 





to 
your 


specification 
































Will not link together into 
KAN] TINK chains; in all sizes A.S.A. 


Medium and B.S.I. square 
SPRING WASHERS |... 
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self-lubricating bearings and 
powder metal parts 


OILITE NEW RANGE +X 20 & 25 TONS 


Superload sintered copper iron X15 TONS 
standard sintered iron * 10 TONS 
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Engineers 
with 


vibration 


problems 


consult..... PJM ap ee] mele 


Manufacturers of 
Anti-vibration mountings 
Flexible Couplings and Bearings 


SILENTBLOC LIMITED MANOR ROYAL CRAWLEY SUSSEX 
Telephone : Crawley 2100 Telegrams : Silentbloc Crawley 
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LEE of SHEFFIELD 


BRIGHT BARS, COLD ROLLED STRIP AND FLATTENED WIRE, HIGH STRAIN STEEL WIRES, “TRUBRITE” STAINLESS STEEL STRIP AND WIRE. 
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FROUDE 


PATENT 
HYDRAULIC LOCOMOTIVE TEST PLANT 
DY We MO i aad ETE RS designed, manufactured 


and installed complete 
FOR ABSORBING AND MEASURING by HEENAN & FROUDE whiten 
BHP. OF ALL TYPES OF PRIME at BRITISH RAILWAYS 
MOVERS - SIZES RANGE FROM 50 RUGBY TESTING STATION. 


TO 60,000 B.H.P. AND UPWARDS Five Froude Dynamometers, 
each of 1200 B.H-P. 


The result of constant research capacity were incorporated 
and development combined with 
unrivalled experience 


Write for further particulars: 


HEENAN & FROUDE LIMITED encineers, WORCESTER, ENGLAND 
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Metal Cleaning for 
Mass Production... 





...with Dawson Plant 


For all metal cleaning and degreasing, from small and simple things 
like nuts and bolts to large and intricate subjects like diesel cylinder 
blocks, there is a Dawson machine to do the job. And do it 
thoroughly at a speed to suit the production line, and at a cost to 
make every shareholder clasp his hands with contentment. 
Whether your factory covers half an acre or 100 acres there is a 
Dawson machine to suit your needs. Comprehensive catalogue will 
be sent on request. 





Sole Distributors 


DEGREASING AND MOSUL te) Dey yelling meer irs) me meee 


CLEANING PLANT King Edward House, New St..Birmingham 
Tel. Midland 343! 








Manufacturers: 


Dawson Bros. Ltd., Gomersal, Near Leeds. Tel. Cleckheaton 3422 (5 lines) 
London Works, 406 Roding Lane South, Woodford Green, Essex. Tel: Wanstead 7777 (4 lines) 


Automobile Engineer, March 1959 





Build quality into 
your engines 
with 


a 
. - HE per % Pa 
Ps. in < : a . 
. “ff 
’ ae . . 
. ° P g) ‘ 
ere 
ae 7 fa nl 20g ‘he 
i og oan saad ated ga 
ats + Se ee ee igi y,' ‘ts - 


TIMING CHAINS 


ars 


atay—the FIRST name in precision chain 
Sees 4, RENOLD CRAINS LIMITED MANCHESTER 
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Wellworthy ALESFIN 
armoured ring groove pistons 


... More than pay 
for themselves 


in the first year! 


The top ring groove of the Al-Fin Piston 
has an austenitic cast iron insert bonded 
to the alloy giving strength where it is 
most required. This iron bonded securely 
to the alloy during the casting of the 
piston will stand up to the most severe 
usage. That means piston life is increased 
by at least 100%. This double mileage 
saves you the cost of one overhaul and 
the, cost of another set of pistons! 


Write for leaflet A20/3 








Isothermal Piston Design. .... 


Wellworthy use Isothermal Survey in diesel 
engine piston design to ensure: 





@ Correct selection of materials. 

@ Determination of correct running clearances. 

@ Avoidance of localised hot areas. MB 275 — 300°c 

® Correct gudgeon pin alignment. 250 — 275°C 

@ That head thickness, coupled with correct 225 — 250°C 
blending into piston wall overcomes distortion 200 — 225°C 
of ring grooves. This has considerable bearing y ur 
on blow-by and efficient oil control. Below 200°C 


WELLWORTHY LIMITED - LYMINGTON - HANTS 


44 Automobile Engineer, March 1959 

















RN OL ST TTS eT PIE 








ec aa as a OS ics ee 


Dy WVEDINTe 






David Brown 
Aston Martin 3-litre engine 


VIBRATION 


Leaders in design 


The two greatest advances in smoothing the present-day high- 
performance engine are the rubber torsional vibration damper and 
‘floating power’ engine mountings. Both were developed by 
Metalastik. 

Metalastik torsional vibration dampers, with their instant response to vibrations 


of even the slightest amplitude, need no description; their effectiveness is 
widely known. 





Extensive experience with so many different types of engine, coupled with modern 

test equipment, makes it possible for us to predict accurately the performance of 

Metalastik torsional vibration dampers. Moreover, by our design methods a 

damper can be designed so as to transfer critical frequencies to other and less Humber Hawk 2267 c.c. engine 
critical ranges. 


Lastly, Metalastik T.V. Dampers permit a great range of r.p.m. without detriment 
to the engine. 


It is this unique combination of advantages that has made the 
Metalastik torsional vibration damper such a widespread success. 


The small illustrations show some famous petrol engines with Metalastik T.V. 
Dampers. Equally successful on diesel engines, many world-known oil-engine 
manufacturers fit Metalastik dampers. 


-+COEDSIc. 











The logical advance infaaeae-HLin! 





OLD WAY 

To provide a shoulder 
for the tensioning 
spring on this filler 
cup entailed an extra 
long, threaded shaft, a 
nut, a hole drilled to 
take a cotter pin and 
an altogether tedious 
assembly. 








THE SALTER WAY 

The spring is quickly 
positioned on a shor- 
ter, PLAIN SHAFT 
by a Grip Ring which is 








\ snapped into position 
EXTERNAL for secure, frictional 
RETAINER grip. No groove re- 

quired. 




















save material- reduce assembly time 














When it’s a question of assembling components machining operations. A large standard range 
in any engineering field, Salter Retainers are the is at your immediate disposal, and we should 
answer. They replace nuts and bolts, screws, cotter welcome the opportunity to assist in developing 
pins, and eliminate expensive threading and special retainers to solve your problems. 





NEATER — MORE POSITIVE — PERMANENT RETAINING 
Send for the Salter Retainer 
Somers » A LT E es 
complete without it. PRUAR 


Circlips €> Fasteners Retainers ||| Fixes 


Geo. Salter & Co. Ltd., West Bromwich. Spring Specialists since 1760 








mow .4a4 
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The superior pos of these products is 
the result of prolonged research and 
development. They are far in advance 
of similar tools of comparable price 
and much faster speeds and feeds are 
achieved with the cutters. Please write 
for leaflet No. I! ““AN ADVANCE 
IN MILLING”. 





* 
SAMUEL OSBORN & CO., LIMITED 


Soe 

stoc 5 

constantly CLYDE STEEL WORKS SHEFFIELD 
maintained Fine Steelmakers - Steelfounders + Engineers’ Toolmakers 
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Well, heavier than we 
have previously supplied. 
We have increased our 
capacity in the floor 
moulding department 
and can now supply 
castings up to 5 tons 
weight in grey iron, and 
up to 2 tons weight in 
aluminium alloy. 





These have been our speciality for many years. Let us 
examine your casting problems. 

We supply grey iron castings made in green sand, dry sand, 
and by the shell moulding process. 

Our aluminium foundries use the green sand, gravity die, 
pressure die and plaster processes. 


West Yorkshire & Foundries Ltd. 


London Office: 
SAYNGR LANE, LEDS 10 aa, HANOVER HOUSE, HANOVER SQ., W.! 
Telephone LEEDS 29466 ; Telephone MAYfair 856! 
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NEWALL BRANDED BOLTS 
Newall Hitensile ... Newalloy ... Newallastic ... Newall Hi-tem ... 


are recognised by engineers as having unique qualities. We shall be happy 
to supply any engineer designer who is interested with details of the 
various bolts and studs, which cover the full range of modern requirements. 


AP NEWALL& COLD. iiisici. 
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It takes him 60 minutes* It takes him 40 minutes* 


to assemble to assemble 
100 z full nuts 100 + Nyloc 
and jam nuts self-locking nuts! 





By using one }” Nyloc self-locking nut instead of a full nut and a jam nut you could save 20 minutes and 
approximately 2/- on every hundred assemblies. On some jobs, Simmonds self-locking nuts could save 
many a company up to £2,000 a year! Why not callin Simmonds to carry out a completely thorough costing 
of your present assembly methods? Our 16mm Nyloc colour film is available for showing in your factory. 


* All times based on the Haddon & Genger Standard Data (1955) Handbook. 
Costs include wages at 5/- an hour and overheads at 250° 


time saved is money saved SIMMONDS SELF-LOCKING NUTS 





SIMMONDS AEROCESSORIES LTD - TREFOREST - PONTYPRIDD - GLAMORGAN GO, member of the Firth Cleveland Group 
CRC 4IN 
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Fast, automatic multi-tool turning 


This **Maximinor ’’ is turning automobile rear axles—an example of high output, accurate 
production. The machine operates on an automatic cycle controlled by a single push-button 
Automatic loading can be considered for many components, whereby the ** Maximinor '’ becomes 
a completely automatic production unit. Max. swing over bed 12in. and over slides 7in 
Distance between centres 18in., 30in. or 42in. 


DRUMMOND BROS. LTD. 


GUILDFORD, ENGLAND 


Rel 


Yi MINOR 


4 : ad 





th SD 


MAXIMINOR | 








Soles & Service for... DRUMMOND-ASQUITH » « « the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 


"Phone: Midland 3431 (7 lines) Grams: Maxishape, Birmingham. Also at LONDON: "Phone: Trafalgar 7224 (5 lines) and GLASGOW: "Phone Central 0922 
0273 
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GOR-TEN IS STILL NEWS 


In 1954, for the first time in Britain on a 
wide continuous strip mill, The Steel 
Company of Wales began the manufac- 
ture of scw Cor-Ten. 

Today, four years later, the range of 
application for sc w Cor-Ten continues 
to grow as more designers and more 
users discover new ways in which they 
can take advantage of its outstanding 
properties. 


Photograph by courtesy of Caterpillar Tractor Comvany Lid 





wes i's , 

Mm, ab FEA Oe Ie 
Wherever higher strength or greatcr resistence to atmospheric corro- 
sion offer economic advantages, sc w Cor-Ten has been used. Where 
corrosion and abrasion are both present (as in the case above) SCcW 
Cor-Ten’s outstanding advantages are particularly effective. 





COR-TEN IS TOUGHER 


@ Weight for weight, the yield strength 
of scw Cor-Ten is 50% higher than 
ordinary mild steel 
alternatively 
Strength for strength, a saving of | 
of the weight is possible 

@ 4-6 times more resistant to atmo- 
spheric corrosion 

® Highly resistant to abrasion and 
fatigue. 


COR-TEN SAVES MONEY 


@ Initial costs are spread over a longer 
service life 

@® Maintenance costs are reduced 

@ Operating costs are lowered—in 







SOW BRAND 


Oriel 








transport applications payloads are 
bigger because of reduction in tare 
weight 

Please write to us at the address below for 
further information or for technical assist- 
ance in the application of sc w Cor-Ten to 
your products 





INO 


RAILWAY ROLLING STOCK 


AGRICULTURAL AND EARTH-MOVING EQUIPMENT 


MINE CARS : POWER STATION INSTALLATIONS 
BARGES AND SMALL CRAFT 


THE STEEL COMPANY OF WALES LIMITED 


ABBEY WORKS, PORT TALBOT, GLAMORGAN TELEPHONE: PORT TALBOT 3161 
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ESSEX 


CHELMSFORD, 


LTD., 
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Ups and Downs 


Here is a really different and better suspension system for 
trailers. The unique Andre-Neidhart spring units require no 
lubrication or maintenance; and the rubber springs, stressed 


in “rolling compression” will not deteriorate with regular use. 





Andre-Neidhart 
P They are ideal for their purpose and in most cases will outlast 
Trailer Suspensions ; 
the vehicle. 
by 
A SiILENTBLOC COMPANY 


ANDRE RUBBER COMPANY LIMITED KINGSTON BY-PASS SURBITON SURREY 
Telephone : Elmbridge 6580/3 Telegrams : Andre Surbiton 
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ACHIEVEMENT 





One of the Marly Horses, 
Place de la Concorde, Paris 








sau: OC. A.¥:. 
DISTRIBUTOR TYPE 


FUEL INJECTION 
PUMP Type ‘pPa’ 


The C.A.V. contribution towards the success of 
the lower-cost modern diesel engine—the 

‘DPA’ pump, developed by C.A.V. research— 
has rapidly established itself in a premier 
position, 150,000 having gone into service in the last two years in all parts of the world. Its efficiency has been proved 
and it is now standard equipment on a number of engines whose names are world famous. The ‘DPA’ pump offers many 
advantages— it is simple, light and compact, ideal for installation where space is restricted. It lends itself to the simplest 
and least expensive form of drive. It is suitable for high speeds, having lightweight parts and no highly stressed springs, 
and needs no special lubrication. Supplied with simple but extremely effective mechanical or hydraulic governors, 


giving close speed regulation. 


The World’s Leading Manufacturers of 


FUEL INJECTION & ELECTRICAL EQUIPMENT 


C.A.V. ACTON, LONDON, W.3. 





APa6 
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melting snow and s/eet 


Capasco takes care of the braking 


non-tade 

moulded 
sraxe IININGS & 
ciurcu Tacings 


(a) 


U 
Capé 


THE CAPE ASBESTOS COMPANY LTD 


114 & 116 Park Street, London W.1 GROsvenor 6022 
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PNEUMATIC 
CONTROLS 


Pneumatic cylinders and control valves are helping to increase 
industrial productivity for small capital investment. Our 
illustration shows some of the range of Enots dwarf valves 
for 7," 0.d. tube. Similar valves totalling more than 150 in 
all, are available for use with #” o.d. and }” o.d. pipe. 
Simplicity of design and rugged construction ensures long 
and trouble-free life. 


send WOW / 


Our 16 MM Colour film “ Air 
Controlled” (duration 24 
minutes) shows many interest- 
ing examples of better produc- 
tion methods using pneumatic 
power in many different plants. 
It is available free on loan to 
companies, technical colleges 
etc. who wish to see some of the 
latest ideas. Application 
forms and full illus- 

trated catalogue 

will be sent 

on request. 


A REMINDER. We shall be pleased to see you'‘at Enots Film Show and Exhibition of Pneumatic and Lubrication Equipment on April 13, 14 
and 15th, 10 a.m. to 8 p.m., PARK LANE HOUSE, 45 Park Lane, London W.1. (near Dorchester Hotel). 
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PSE FRAME 


€0 sSTEer 


*Eclipse’ hacksaw blades and other tools 
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are made 


HACKSAW BLADES 





and 

faei 

the 
difference ! 








by James Neill & Co. (Sheffield) Ltd. and are obtainable from all tool distributors 


UH 2% 


59 











Write for catalogue to: 


CHAR & CO. LIMITED 





IRWELL BANK WORSE 


TELEPHONE : PENDLETON 2857-8-9 BIRMINGHAM: ERDINGTON 5459 LONDO 
TELEX 66-255 
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design it in 


Stainless 





Technical literature is available on request. 


FIRTH-VICKERS STAINLESS STEELS LTD + SHEFFIELD 


ts the only company in Europe to devote its entire activities to the 
development and production of stainless and heat-resisting steels. 
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STAND No. 8 ..: for the most efficient 
Row BBB Ist Floor 
Empire Hall, Olympia removal of solids 











from petrols and oils, 







chemicals and other liquids, 


air and other gases... 


. 





interpose an INTERMIT 


filter, strainer, or gauze 


INTERMIT LIMITED are specialists in the design and 
production of filters, strainers, and ventilators to 


specification, or by collaborative research and development 


MEMBER OF THE 


Wy 
tit 


BIRFIELD GROUP 


a FS. ee ee oe SS 2 oe ee Ce 2 oe ee ee ee ee 


57 BRADFORD STREET - BIRMINGHAM 5 - PHONE MIDLAND 7961 


62 Automobile Engineer, March 1959 





YOUR 
NEW 
DESIGN 


Talk to 


Delaney Gallay 


about 


the 
Heater 


Delaney Gallay have a very great deal of experience in the design and development 
of car heating, demisting and air conditioning equipment, together with extensive 
production capacity. 

Whilst you are still in the design stage, why not have a chat with them? They will be 
glad to design and produce something to suit your requirements. 


They are also specialists in radiators, tanks and presswork. 








Delaney Gallay tro 





Vulcan Works, Edgware Road, London, N.W.2. Telephone: GLAdstone 2201 
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Rapid, high-quality photoprinting 





The Ilford AZOFLEX Model 221 
Combine printing and developing 
machine (formerly known as Model 
42/63 Mark II) employs safe, odour-free 
AZOFLEX chemicals —just one of the 
many special features that make it the 
ideal photoprinting machine for print 
room or drawing office. 








Capacity: rolls and cut sheets up to 42 in. wide. Printing speed: 
6 in. to 154 ft. per minute. Lamp: H.P.M.V. MA/U 2,000 watt. 
Dimensions: height 50in., width 67in., depth (tray extended) 52in. 
Weight: 850 Ib. 

Subject to certain conditions, the majority of AZOFLEX photoprinting 
machines can be hired as an alternative to outright purchase. 


| ILFORD Azoflex 


PHOTOPRINTING MACHINES & MATERIALS 


Full details from 
ILFORD LIMITED, INDUSTRIAL SALES DEPARTMENT AZI7C 
ILFORD, ESSEX. TELEPHONE; ILFord 3000 








Exposing, developing and drying operations 
completely synchronized. 

All controls accessible from comfortable 
working position. 

High continuous output easily maintained by 
one operator. 

Excellent copies obtainable from old or faded 
originals. 

Comprehensive maintenance service available 
at nominal cost. 


and no unpleasant fumes 
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R4M PARALLEL ROLLER BEARINGS... 


RANSOME AND MARLES BEARING COMPANY LTD. 


Avia 

ae) NEWARK-ON-TRENT ¢« TELEPHONE 456 « JFELEX 39-306 
Pa a8 j 

BRANCHES «+ OFFICES AND AGENCIES THROUGHOUT THE WORLD 
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The Crane which has the 
speed, precision and 
flexibility to meet your 
rush, ‘handle with care’ 
and space restriction is 
problems. Be te: 
All safety devices are ni 
built in, automatic and : 
independent of driver ee 
reaction. Safe working fee kere 
coverage is unrivailed 
by any other mobile 
Crane. 











Send for our technical 
data based on 80 years’ é 
experience in the Crane ee Lape 
business. ae : = 
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Designed, manufactured and marketed by — 
STEELS ENGINEERING PRODUCTS LIMITED, Sundertand, England 
SALES AND SERVICE: Birmingham, Glasgow, London, Manchester and Newcastie 


COLES THE NAME THAT CARRIES WEIGHT 
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new insulation—light and strong 


These simple-to-mix components give strong, : 
lightweight rigid foams to provide an insulating ith t 
material of particular value in the construction of Wi sO Cc ya n a € S 
refrigerated vehicles. Easily mixed on the site, 
the components produce the foam in the cavity and PO LY EST E RS by 
to be filled. As this happens, a bond is formed 
with the wood or metal with which the foam is in contact 


adding strength and rigidity to the structure. 
, ” — Ask for details of Daltolacs 21, 22 & 24 and Suprasec D. 


Enquiries should be addressed to: I.C.1. Sales Development Department (Polyisocyanates), Ship Canal House, King Street, Manchester 2 


0.966 IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON SW1 ENGLAND 
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*HAINSWORTH'’ 
VARIABLE 
SPEED 
DRIVES 





‘FENAPLAST ' 
NYLON WEFTED 
COLLIERY CONVEYOR 
BELTING 


Design leadership 

and reliability ensure 
these Fenner products 
are used by ALL 
industries—everywhere 


The driving of machinery is our business and we 
make the products we sell. V-Belts and pulleys, flat 
belts and chain drives, couplings, speed reducers 
and variable speed drives. 

How to make and apply these to your advantage, 
better than the other fellow, determines our 
standard of living. 

In 1932 there were less than 200 of us; today 

there are more than 2,500, alert, 


energetic, helpful. 


LA 
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TAPER-LOCK 
CHAIN 
DRIVES 


FENNER & CO. LTD., MARFLEET, HULL 
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Even on 
mornings 
like this 


YOU’LL GET EASY-AS-SUMMER STARTING WITH 


BP Energol ‘Visco-static'” 


ry you KNOW the most frequent 
reason why engines are difficult to 
start in cold weather? It’s that the cold 
makes conventional oils become so thick 
that the engine is hard to turn. 

But today you can prevent all that kind 
of trouble. With BP ‘ Visco-static’ in 
your sump you can be sure of an easy 
start. Tests prove this oil flows freely 
even at 32 degrees of frost (0°F). 

Whata wonderful difference this makes! 


MOTOR OIL 


You start more easily. You use less choke 
- and therefore less petrol. Your engine 
runs more easily, more smoothly, delivers 
more power. It saves your battery. And 
it cuts engine wear too because your 
engine isn’t oil starved in the first few 
minutes after a cold start. 

But BP ‘ Visco-static’ is more than 
just a thin winter oil. It is for all the 
year round use. It has the remarkable 
property of giving the right lubrication 


at all temperatures — from icy cold to full 
racing heat. Tests with the radio-active 
wear detector prove 80% less engine 
wear with BP ‘ Visco-static ’ compared 
with conventional oils. 

Change to BP ‘ Visco-static’ this 
winter - you will save all along the 
line. 

BP Energol ‘ Visco-static’ Motor Oil is 
officially approved by Rolls-Royce for all 
their post-war motor cars. 


G* *‘YISCO-STATIC’ IS A TRADE-MARK OF THE BRITISH PETROLEUM COMPANY LIMITED 
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Versatile 


Turret 
Milter 


' : : i 
ss + ya i=, 
i a 


~~ 










See 


pg f Re Ne 


2 


For milling, boring, and jig boring at any 
angle, keyway and end milling, die 
sinking, mould and pattern making. The 
machine illustrated above is fitted 

with table power feed and slotting 

head as extras. 





illustrated left; the WM 369 at work 
at the 
P & N Tool Co. Ltd., Uxbridge. 


Write for illustrated brochure: 
‘The WM 369’ 


WAKEFIELD ROAD 


WOODHOUSE £ MITCHELL | :w=ro¥% rom 


GRAMS:=— ‘WOODHOUSE BRIGHOUSE’ 
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4-speed, close-ratio, synchromesh 
gearbox for maximum engine 
torque 150 Ib.ft. 


You can buy this invisible quality with 
every David Brown unit. The $430 gear- 
box and 8} rear-axle unit for instance have 
been proved together over a long period of 
high-speed racing, where the stresses of 
many years of normal service are crowded 
into 24 hours or less. 


Send for details of these units in the 
confident knowledge that, in addition to a 
first-class specification, you will be offered 
a thoroughbred, race-proved team of 
matched components. 


The real quality of any automobile trans- 
mission component is invisible. 


Careful design, first-class materials, accurate 
manufacture and inspection all affect the 
service you will get but efficient, long and 
trouble-free life depends primarily on the 
invisible quality, the rigorous and exhaustive 
testing of the production components under 
actual operating conditions. 


spiral bevel rear-axle unit, matched 
with the $430 gearbox and offering 
a choice of ratios 


“DAVID 


CORPORATION (SALES) LIMITED 
AUTOMOBILE GEAR DIVISIONS 


PARK WORKS HUDDERSFIELD 
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Technical superiority 


This un-retouched colour photograph taken in our 
foundry shows one of the twin electric melting units 
(using normal frequency mains supply) pouring into 
the large capacity gas-fired holding furnace. 


The whole installation forms the largest melting unit 
of its type in the country, with a capacity of 2 tons 
per hour with very precise temperature control, 
ensuring a high degree of consistency. 


The photograph on the right shows the intricate 
control panel of this 1,100 kW unit. 


Always in the Lead 


THE BRITISH PISTON RING CO. LTD. COVENTRY 
581 











screw 


thread 
inserts 





Heli-Coil Inserts are self-anchoring thread liners made 
from high tensile stainless steel wire. In tapped holes 
they provide a conventional thread with higher loading 
strengths and greater resistance to wear and _ stresses 
than unprotected threads. The Heli-Coil eliminates 
stripping, seizing, galling and corrosion. It literally 
armours the thread. The Heli-Coil offers a unique 


‘ 


opportunity for product cost revision. It is “‘a natural” 
for automation, it can make dramatic cuts in time and 


labour costs. Assembly is the ultimate in simplicity 


just drill, tap and install. The Heli-Coil saves weight 


and space. It improves the serviceability and appear- 
ance of the end product. We suggest you write soon 
for data on Heli-Coil, the British-made Insert that is 
available internationally. It is a product of the day 
and this atomic age. 

For further details write for sales leaflet APL. 48/E2. 


ARMSTRONG PATENTS CO. LTD. EASTGATE, BEVERLEY, YORKSHIRE 


lt ee a 


BEVERLEY 82212 
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THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LTD., SHEFFIELD, ENGLAND 


DORMER PRECISION MACHINE VICES ARE OBTAINABLE FROM YOUR USUAL ENGINEERS’ MERCHANTS 
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AYAP modern solderless terminations 


TRADE MARK 


for every automotive application 


x \t- 
anes 
o 
Ter inal © 
‘is wo ss 
ere we 
nerve" ey ess 


cner® nal 


®@ Topelectrical and mechanical 
performance. 


@The pressure-cy 


A-MP automatic machines 


up to 4000 uniform 


leading car and tr 


facturers. 


\This *A-MP solderless Button 
Gontact, specially designed 
for qutomotive light 

is made in strip 
inal form and supplied 
on reels for automatic 
machine application. High- 
speed automated terminations 
ensure uniform high 
quality and reduce costs. 


s rv" P. AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD. 


London Office: DEPT. 12, 60 KINGLY STREET, LONDON, W.|. Telephone: REGENT 2517-8 and 3681-2-3 


Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND 


* Trade Mark of AMP incorporated, U.S.A. AP 323-49 
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EFerodo giwe the facts 


Sintered Metal Clutch Facings have very different physical 
properties from the familiar asbestos based facings, and in 
certain automotive applications give improved performance. 


High Thermal Conductivity gives 
% LONG LIFE 7+ MINIMUM DISTORTION 
% COOLER RUNNING 3%¢ MINIMUM HEAT CHECKING 


Ferodo Sintered Metals withstand 
% HIGH OPERATING PRESSURES % HIGH TEMPERATURES 


Reduced ratio of static to dynamic friction coefficients leads to 
% SMOOTHER ENGAGEMENT 


2 Behe 
Se | 
J 4 pe! 
Beis 
OF ays wv 


ni 


~ 


~ eth 
Sah 77 
As 


‘e 


Ferodo Sintered Metal Types 

SM.1General purpose material for dry and oil immersed 
applications 

SM.2 For oil immersed applications requiring smooth, gradual 
engagement such as automotive automatic transmissions 

SM.3 Specially suited to dry, heavy duty applications such as 
engine master clutches on trucks and on tractor steering 
clutches 

SM.4Is intended as a mating surface for use against other 
Ferodo sintered metals to protect costly parts from heat 
damage and wear 

SM.5 For oil immersed applications involving long slip periods 
such as seals and tension controlled clutches 

SM.6 For oil immersed applications where smooth engagement 
must be coupled with relatively high rating 


Write to us for further technical information and brochure 


Sintered Metal Clutch Facings 


FERODO LIMITED ° CHAPEL-EN-LE-FRITH A Member of the Turner & Newall Organisation 


Automobile Engineer, March 1959 













at it this way... 






this WY °° 


Cp 
72 “hy, - 
<p 





... the best brake discs 
and calipers are in high duty 


cast iron by 


/DARCAST| 











DARTMOUTH AUTO CASTINGS LTD. SMETHWICK 40 STAFFS 


SPECIALISTS IN HIGH DUTY IRON CASTINGS 





DARCAst 
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The Wheel is so old that its origins are beyond j 
human knowledge. The transition from the rolling of 
heavy loads on logs to the mounting of a short length 





of log on an axle to make a wheel was, however, 
a fundamental invention. 
Legend persists that the Chinese first devised the 
wheel, as indeed they were responsible for many 
other innovations of civilization. 

Thousands of years later the innovation of the 
self-aligning ball bearing marked another major advance 
in the conquest of friction — and laid the foundations of 

the world-wide S&SF° organisation, which today 

offers a unique range of anti-friction bearings 
as well as advice on their application to ensure the use 
of the right bearing in the right place. 








THE SKEFKO BALL BEARING COMPANY LIMITED - LUTON - BEDS 


& aE THE ONLY BRITISH MANUFACTURER OF ALi FOUR BASIC BEARING TYPES: BALL, CYLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER — 
314) 
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DESIGN MATERIALS AUTOMOBILE PRODUCTION 


ENGINEER 


As engineering tends to become increasingly complex, 
so also, of course, do the requirements for training engineers. 
In fact, during the last twenty years, the rate of progress in 
industry has outstripped that of the training establishments. 
The reason for this is probably that, whereas in industry 
considerable resources have been devoted continuously to 
research in fields relative to production and design, com- 
mensurate effort has not been devoted to the study of the 
broad principles and fundamental problems of the tech- 
niques of education to meet industry’s requirements. 

It is, of course, widely appreciated that among the prime 
attributes necessary for a successful career in engineering, 
whether in the design, research or production spheres, are a 
thorough knowledge of the fundamental principles applic- 
able to the work undertaken and, above all, the ability to 
think analytically and constructively. In addition, when 
the engineer takes over an executive position, he may find 
himself in control of a very large team, and his success or 
failure depends to a large extent on his ability to organize 
and lead that team and to obtain the willing co-operation of 
each individual in it. 

A new approach to technical education seems to be 
necessary. Although instilling a sound knowledge of the 
fundamental principles is still a main requirement, more 
should be done to train students in exhaustive analytical 
methods of approach on a broader basis than hitherto, and 
emphasis should be placed on the application of funda- 
mental principles to practical problems. Training in 
respect of human relationships in industry tends to be left 
to post-graduate courses, since it is difficult to fit any extra 
subjects into the already overcrowded syllabuses of earlier 
training. However, unless manufacturers are prepared to 
release more people for post-graduate training, some 
aspects of this subject ought to be in earlier courses. 

Closer co-operation between the apprentice schools, 
universities and technical colleges would go a long way 
towards making good the current deficiences in respect of 
technical education. The sharp division of training between 
attendances at local technical colleges, to learn the funda- 
mentals, and the apprentices’ programme in the works, 
where the more practical aspects are taught, tends to 
encourage in the minds of those who have so recently left 
school, the belief that the training in the factory is real 
engineering and that the fundamentals are just an extension 
of the dreary learning of their school days, which, in many 
instances, they really would be only too pleased to forget. 

It is suggested that both the narrowing of the gap 
between the practical and theoretical aspects of engineering 
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METHODS WORKS EQUIPMENT 


Engineering Education 


training, and the encouragement of an analytical approach 
to engineering problems could be achieved by including in 
the apprentices’ training, a course devoted entirely to the 
practical application of the basic principles learned at the 
technical college. Executives of the various design, 
research and production departments in the firm might 
furnish examples of actual problems that have been solved 
by these departments, so that they can be put before the 
apprentices in as realistic a manner as possible. The 
method of presentation of the problems should be a com- 
plete break with the traditional practice of setting questions 
framed so as to include only the data relative to them, and 
these exercises should not necessarily be relevant only to a 
simple fundamental conception that the apprentices have 
just learned. Further benefit could be derived by analysing 
different methods of solving the problems and determining 
which solution is the most economical and best from all 
points of view. 

Training in respect of human relations can perhaps be 
undertaken more readily in the education establishments 
than in the industry. Courses should be designed to 
instruct the student as to how he should set about obtaining 
the willing co-operation of his colleagues and subordinates 
as he rises to more senior positions. They might include a 
series of lectures on certain aspects of psychology, the 
effects of environment, both in the factory and outside, and 
many other aspects of personnel management. 

So far as improvement of methods of technical education 
is concerned, the whole subject merits careful study, not 
simply as a spare-time project for educationalists already 
fully occupied with other duties, but as a major research 
project requiring to be pursued for at least several years. 
The team to carry out the work should comprise a minority 
of engineers and teachers, otherwise there would be a 
danger of its being too much influenced by traditional 
practices; it might well include a number of sociologists. 
Expert medical advice should also be sought in connection 
with the curricula for courses on the human aspects. 

It is becoming widely recognized that progress in respect 
of technical education is a matter of extreme urgency, and 
that positive action is necessary to remedy the deficiencies 
of the current system. Industry will derive considerable 
benefit from the better training of engineers, so it would be 
to the advantage of industrialists to take the lead and press 
for a proper investigation and appropriate action. The 
penalty for failure to do so will be a continued shortage of 
trained engineers of real value and also of suitable recruits 
for executive positions in all spheres of industry. 
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HOBBS MECHA-MATIC 







Wire many years of experiment and development 
behind it, the Hobbs automatic transmission system has 
reached a point where Hobbs Transmission Ltd., of Syden- 
ham House, 78 Russell Terrace, Leamington Spa, has felt 
justified in designing a number of units of different sizes and 
types, to suit a fairly wide variety of vehicles. It is noteworthy 
that these incorporate only two features that are at all new 
to the Hobbs designs, and both these changes are the out- 
come of logical progress and thought on sound technical 
lines. One is a modification to the clutches, and the other 
provides for starting in first gear in all circumstances. 
Before discussing these and other features in detail, 
however, it may be helpful to outline the reasoning that is 
the basis of the Hobbs system. In Europe, as distinct from 
America, the small car always has had firm public support, 
and in recent years this popularity has strengthened. It is 
natural therefore that a British design, such as the Hobbs 
unit, should have been evolved with small vehicles very 
much in mind, although not to the exclusion of its application 
to larger vehicles, which also form an important part of the 
European industry. In short, a European transmission 
system should be such that, with suitable dimensions, it can 
handle very high torques and powers. On the other hand, it 
should not embody any feature which makes it dimensionally 
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TRANSMISSION 


Basic Principles and Constructional Details of a System 


Having a High Mechanical Efficiency 


Fig. 2. The smallest of the range of Hobbs Mecha- 
Matic transmission units is designed for car 
engines of 900 to 1,300 cm®* swept volume 


or otherwise unsuitable for applications in which it is 
required to transmit smaller torques. 

These considerations, among others, account for two 
outstanding features in respect of which the Hobbs trans- 
mission differs from most others. Where automaticity is 
wanted in a transmission system, some form of hydraulic 
drive, either of the simple constant-torque-ratio fluid 
coupling type or the more elaborate hydraulic torque 
converter, is generally employed. The Hobbs has neither. 
A second feature found in most recent automatic trans- 
missions is epicyclic gearing, because the frictional engage- 
ment of the gears of such a system lends itself well to auto- 
matic control of ratio changing. Although the Hobbs unit, 
incorporates this type of gearing, Fig. 1, it does not have the 
ring gears that are so widely, but erroneously, thought to be 
essential parts of epicyclic trains. 

The reasons for the omission of these features from the 
Hobbs transmission are simple. In hydrodynamic power 
transmitters of the kind commonly known as fluid couplings 
or hydraulic torque converters, the highest input torque that 
can be handled by a given layout varies in proportion to the 
fifth power of the diameter of the coupling. A result is that 
if the design torque is, for example, halved, the diameter can 
be reduced by only 12} per cent. On the usual approximation 


Fig. 1. The epicyclic gear train 
assembly used in the Hobbs 
transmission does not incorporate 
any annulus gears and drums 
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that the weight of similar structures varies in proportion to 
the cube of a linear dimension, a further result is that when 
the torque capacity is reduced by half, the weight is reduced 
by only one third. In practice, such factors as the minimum 
practicable wall thickness are apt to tip the scales still further 
against the small unit. 

A second, scarcely less important disadvantage of that 
type of transmission for small powers is its unfavourable 
mechanical efficiency. This, briefly, is lower than the 
efficiency commonly attained by purely mechanical trans- 
mission. It may be that if plenty of power is available, some 
power loss can reasonably be accepted for the sake of obtaining 
other qualities, but this is not attractive when the engine is 
only just big enough to provide the power that is essential 
for normal purposes. Also, since power loss means fuel 
wastage, the owner of a small and potentially economical 
vehicle is unlikely to welcome any device that reduces the 
miles per gallon obtainable. 

The absence of ring gears is less a matter of some un- 
desirable scale effect than of the need to make the design as 
compact as possible to fit conveniently into a small vehicle. 
Perhaps even more important, the arrangement chosen has 
the merit of relatively low pinion speeds. These speeds 
naturally depend on the ratio in use. In first or reverse, the 
pinions rotate at about three-quarters of engine speed; in 
third gear they rotate at about a fifth of engine speed; and in 
top, they do not rotate on their spindles at all. Further, the 
planet cage always revolves more slowly than the engine, 
except in direct drive, when the two speeds are equal. 

One other feature of the Hobbs system must be mentioned 
at this stage. As will be seen later, gear engagement is not 
simply a matter of applying a brake to this or that section of 
the box, as in so many epicyclic arrangements. Instead there 
are also two clutches, the distinction here being that whereas 
a brake holds some part stationary, a clutch causes it to 
rotate. Neutral is in fact obtained by disengaging both 
these clutches, while leaving the gears connected to the 
output shaft. A result is that the Hobbs gearbox is entirely 
at rest when in neutral with the vehicle stationary. Conse- 
quently, there is none of the whine that is familiar with some 
forms of epicyclic box. 


Range of Units 

Hitherto, most descriptions of the Hobbs unit have 
related to one particular size. Now the Mecha-Matic 
transmission, which is so named to indicate that it is mechani- 
cal and automatic, is available in some ten different designs, 
each of which can be supplied with a variety of gear ratios, 
provided that the numbers required 
are sufficient to justify quantity 
production. 

The smallest unit, Figs. 2 and 
3, is intended for any engines of 


Fig. 3. View of the underside of the Hobbs 
Mecha-Matic transmission with its sump 
removed to show the layout of the controls 
and the gear, clutch and brake assembly 
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900 to 1,300 cm* and can accept a torque of 70 lb-ft, with 
close ratios stich as 3°60, 2:195, 1-405 and 1:1, and a 
reverse of 5-40: 1. However, a torque limit of 60 lb-ft is 
preferred with wide ratios such as 4°46, 2-425, 1:46 and 
1: 1, and 6-54: 1 reverse. The weight of this transmission 
complete with clutch is 97 lb. Next comes a size suitable for 
engines of up to 2 litres swept volume, with a torque capacity 
of 90 lb-ft. Representative ratios are 3:89, 2:22, 1-49 and 1 : 1, 
and reverse 4:86:1. The weight of the complete unit 
is 120 Ib. 

A third size, intended for large cars, light commercial 
vehicles and taxi-cabs with petrol or diesel engines, has a 
torque rating of 110 to 180 lb-ft, according to the ratios 
chosen. The closest ratios quoted for this box are 2-935, 
1:895, 1:35 and 1:1, with 4-50:1 reverse, but much 
wider ratios also are available. This unit weighs 140 Ib 
complete with clutch. Also for cars and commercial vehicles, 
and capable of taking a maximum torque of between 150 and 
200 lb-ft, there is a unit weighing 1601lb complete with 
clutch. This, too, can be made available with a variety of 
alternative ratios. 

Two designs have been evolved for public service vehicle 
applications. One is a self-contained unit weighing 540 Ib 
with the clutch. It is suitable for mounting separately on 
the chassis, somewhere between the engine and the final 
drive unit, and has a torque capacity of 500 lb-ft. The 
other unit is for mounting on the engine: it weighs 450 lb and 
the torque capacity again is 500 lb-ft. Both types could be 
applied to light locomotives and railcars as well as buses 
and coaches. 

All the foregoing Hobbs designs have four forward ratios 
and one reverse. Another, intended for dumpers, has five 
forward ratios, and should be used in conjunction with a 
forward-and-reverse gearbox so that all five ratios are 
available in both directions. Here, again, the torque capacity 
is 500 lb-ft. This unit is intended for manual selection and 
has a power take-off point for tipping or other purposes. 
Complete with clutch, but without reverse unit, it weighs 
850 Ib. 

A similar but smaller box is available for tractors, whether 
wheeled or track-laying. This also has five ratios, with 
manual selection; its torque capacity is 350 lb-ft and its 
weight, with the clutch, is 360lb. There are two other 
designs. One, for shunter locomotives of up to 250 h.p., is 
automatic and has four ratios. Hobbs clutches are available 
to provide the forward and reverse shift in the final drive. 
This unit weighs 1,700 Ib, with the clutch but excluding the 
forward-and-reverse mechanism. Its torque capacity is 
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Fig. 4. Diagram showing the fundamental principle of operation of an 
epicyclic gear train without ring or annulus gears and brake drums 


1,100 lb-ft. The other is an industrial two-speed unit that 
provides, besides a very smooth take-up in low gear, a 
power-sustained change into high gear. There is also 
provision for “inching”. The torque capacity is 30 lb-ft and 
the unit weighs 80 Ib. 

All the foregoing designs exist, and it is understood that 
several others are in various stages of preparation and 
development. Further, Hobbs Transmission Ltd., which is 
a member of the B.S.A. Group, is prepared to design 
special units for particular applications that may not be 
entirely suited by any of the existing designs. 


Epicyclic Gears 

The principle of operation of an epicyclic gear that has no 
ring or annulus is shown in Fig. 4. In this diagram, the 
input shaft is shown carrying a pinion 1 meshing with a 
gear 2 fixed on a shaft which also has fixed to it a gear 3. 
This in turn meshes with a gear 4 fixed to the output shaft. 
The shaft that carries gears 2 and 3 is itself carried in a 
frame, or cage, which can rotate about the input and output 
shafts. If this cage is held stationary, the mechanism 
functions in a manner similar to that of a simple layshaft 
gear. When the input shaft and the gear 1 rotate, the gear 4, 
driven by the gears 2 and 3, rotates in the same direction 
but, if the general proportions are as shown in the diagram, 
at a lower speed. 

On the other hand, if the cage be free to rotate, and there 
is any resistance to the motion of the output shaft, the latter 
will not move, but gear 1 will drive 2 and with it 3, which 
will travel round gear 4, carrying the frame or cage with it. 
This action is much the same as that which occurs in a 
conventional epicyclic train when a planet orbits inside the 
ring gear, except that, for each revolution of the cage, the 
planet makes fewer turns in travelling round the sun gear 
than it would do within a necessarily larger ring gear. 

Suppose, next, that some clutch arrangement permits 1 to 
be coupled directly to 4. The result, obviously, is a direct 
drive from the input to the output shaft. Because the gear 
ratio between 1 and 2 differs from that between 3 and 4, the 
planets 2 and 3 cannot turn in their cage and the whole 
assembly must revolve as a solid unit. 

The same result can be obtained, without a clutch or 
connection of any sort directly between 1 and 4, by means of 
the two gears 5 and 6, illustrated by the broken line in this 
diagram. Of these two gears, 5 is arranged so that it can be 
dogged to the input shaft, and 6 is fixed to the planet shaft. 
If 5 is engaged with the input shaft, it tends to drive the 
planet shaft at a speed different from that at which 1 and 2 
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Fig. 5. The diagram above 
shows the basic arrange- 
ment of the gear trains, 
brakes and clutches of 
the Hobbs transmission 


Fig. 6. On the right is a 
line diagram representing 
the meshing of the gears 
of the transmission system 
illustrated in Fig. 5 


are tending to drive it. Consequently, the mechanism locks 
and the planet shaft will not turn at all. This means that 3, 
also, cannot turn and therefore 4 is carried round solidly 
with the rest of the assembly just as though it were actually 
connected directly to 1. 


Principle of operation 

Thus it can be seen that the basis of the Hobbs gearbox is 
simple, but in practice the arrangement is slightly more 
complex. However, the action can be followed without 
difficulty from Fig. 5, which shows the scheme in elevation. 
There is also an end elevation diagram of the gears, Fig. 6, 
with similar identity numbers for the various parts. 

At the left in Fig. 5 are shown two clutches Cl and C2, 
by means of which the engine flywheel can be connected to 
one or other of two components. Clutch Cl drives the 
solid mainshaft, and clutch C2 drives a sleeve surrounding 
that shaft. Brake B1 also is coupled to this sleeve which 
therefore can either be driven at engine speed or can be 
held stationary. Brake B2 is similarly connected to a second 
sleeve surrounding the first and brake B3 is coupled to the 
cage that carries the planets. 

So far as the gears are concerned, the arrangement is 
similar to that of Fig. 4. The gear 1 is fixed to the main or 
input shaft, 2 and 3 are planets fixed to a common shaft free 
to turn in the cage, and gear 4 is fixed to the output shaft. 
In addition, there is a gear 5 fixed to the first sleeve and 
meshing with 6, which is one of a three-gear cluster of planets 
mounted in the cage that carries gears 2 and 3. Of these 
three planets, 8 meshes with the gear 7 fixed to the second or 
outer sleeve. By virtue of the fact that both the two-gear and 
the three-gear clusters are duplicated, the other planet 9 
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meshes with gear 2 in the two-planet cluster. This is illus- 
trated in the end-view, Fig. 6. 

The power transmission paths in the various gears are 
summarized diagrammatically in Fig. 7. Top gear or 
direct drive is obtained by much the same means as was 
described in connection with Fig. 4. For this purpose Cl 
and C2 are both engaged but all the brakes are free. In 
consequence, gears 1 and 5 are both forced to revolve at 
flywheel speed. This locks all the planets and compels the 
mechanism to revolve as one solid block, so that gear 4 and 
the output shaft are driven at flywheel speed. 

For third gear, Cl is again engaged, but C2 is free and 
brake B1 is applied so that the inner, or first, sleeve and the 
gear 5 are stationary. As gear 1 revolves, it drives 2 and 3 
which, in turn, cause 4 to rotate in the same direction as 1. 
But this is not all: because 2 is turning, so also is 9; so 6, 
which is in the same cluster, must travel around the stationary 
gear 5, carrying the planet cage with it. 

Consideration of these successive steps shows that 6 and 9 
must rotate in the same direction as the mainshaft and 
therefore the planet carrier also must revolve in that direction. 
Consequently, the planets 2 and 3 move in that direction 
too, and the condition is not that of the simple layshaft gear 
of our first diagram. Instead, the layshaft itself is carried 
round the main shaft in the direction of rotation of that 
shaft and therefore the output shaft is driven faster than it 
would be in the earlier simple arrangement. This gives an 
overall reduction of the speed differential as between gears 
4 and 1, but not a very great one. The result is in fact 
third gear. 

When second gear is selected, Cl remains engaged and 
brake B2 also is engaged, but the other clutch and brakes are 
free. The direct consequence is that pinion 1 still rotates at 
crankshaft speed and the gear 7 is stationary. As before, 2 
and 3 are driven by 1 and therefore tend to carry the planet 
cage around the output shaft gear 4. But because 9 meshes 
with 2, the three-planet cluster must rotate in the cage; 
and because 8 meshes with the stationary gear 7, the planet 
cage must revolve round the output shaft and its sun gear. 


Either of these two actions alone on the planet cage would 
have merely a neutral effect, leaving the output shaft dead. 
However, because the two actions interfere with one another, 
a positive drive is obtained, as follows. Suppose that the 
flywheel, and therefore pinion 1, turns clockwise as seen 
from the crankcase. Then 2 turns anti-clockwise, more 
slowly than 1, and 9 turns clockwise but faster than 2, 
although still a little slower than 1. Because 8 is integral 
with 9, and is much smaller than the stationary gear 7, one 
turn of 8 will take it less than one turn round 7, and 8 itself is 
already moving more slowly than 1 and the crankshaft. 
With the proportions shown in the diagram, one revolution 
of the input shaft will take 8 clockwise about half a revolution 
round 7. Consequently the planet cage will be carried about 
half a turn in a clockwise direction round the output shaft. 

If the planet carrier were fixed, as in the simple diagram 
first considered, we know that the output shaft and gear 4 
would be driven in the same direction as the input shaft but 
at a much lower speed. However, instead of being stationary, 
the planet cage is moving in the same direction as the output 
shaft, the speed of which must therefore be correspondingly 
greater: in other words, there is a smaller reduction of speed 
than there would be with the planet cage fixed. This gives 
the second gear condition. 

First gear is now easy to follow. For this, again, clutch Cl 
is engaged. Every other clutch or brake is free except B3 
which holds the planet cage stationary. This takes us 
straight back to the conditions of our elementary diagram, 
the drive being simply through gears 1, 2, 3 and 4 to the 
output shaft. The result, as we have just seen, is a greater 
reduction than is provided in second gear. 

For reverse, the clutch Cl is released and C2 is engaged. 
Brake B3 is still engaged, as in first gear, and the other 
brakes are free. Gear 5 now drives the system by causing 6 
to rotate anti-clockwise. Because the planet cage cannot 
revolve, gear 9 turns gear 2 clockwise and therefore 3 drives 
4 anti-clockwise. This is of course the reverse direction 
from that of the crankshaft and gear 5. It can be seen also 
that there is a considerable overall reduction because there is 


Fig. 7. In the diagrams below, the heavy lines define the power transmission paths in the four forward speeds and in the reverse and neutral conditions 
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some reduction at each of the stages 5-6, 7-2 and 3-4. In 
Practice, every set of ratios known to have been adopted so 
far by Hobs has the reverse lower than the first gear, 
although in one case the difference is very small. 

There remains only the neutral condition to be explained. 
In this condition, all the brakes are free, and since both the 
clutches also are free, it is obvious that no power can be 
transmitted. An important feature is that in this condition no 
part of the gearbox is driven by the engine. Since the 
output shaft also is stationary, the whole of the gearbox 
mechanism is at rest and therefore silent, as mentioned earlier. 

On the other hand, if the vehicle is in motion, with 
neutral selected, the output shaft is rotating, and the con- 
sequent rotation of gear 4 causes gears 3 and 2, and therefore 
the input shaft, to rotate. Also, because of the reaction 
between the teeth of 4 and 3, the planet cage rotates. Many 
parts of the gearbox will therefore be in motion, but under no 
load and at speeds lower than when the same components are 
in use to transmit power. 


Detail design 

From Figs. 8 and 10, it can be seen that the designs of the 
two clutches and the three brakes are all based on the well- 
known principles of the conventional plate type clutch, but 
with certain differences. The brake B3 is of the two-plate 
arrangement in order to resist the high torque that it has to 
transmit in the first and reverse gears. Each of the others 
has a single plate. 

In current Hobbs designs, the friction facings both of the 
brakes and the clutches, are attached to the spinner plates. 
At one time, the converse arrangement was employed for 
the brakes, to minimize the inertia of the spinner plates. 
Experience showed, however, that with this arrangement 
there was a tendency for the plate to burn, so the more 
conventional layout is now followed because with it the 
frictional material insulates the plate from the heat. Also, 
heat generation occurs at the face of the pressure plate and 
the back plate, which are heavier and therefore have a greater 
thermal capacity. This is one of the two changes mentioned 
earlier in this article. 

Conventional as they may be in their general design, the 
Hobbs clutches and brakes have a special method of actuation, 
directly by hydraulic pressure, without the employment of 
any levers, bearings or plungers. The arrangement can be 
followed easily by studying Figs. 8 and 10. Between the two 
clutches C1 and C2 is a casting, which is known as the valve 
body and which embodies, among other things, passages 
leading to its front and rear faces. Attached to each of these 
faces is a flexible diaphragm, that is forced outward from the 
casting when oil under pressure is admitted between it and the 
valve body. 

To shield this diaphragm from the heat inevitable with 
any friction clutch or brake, an insulator ring is interposed 
between it and the pressure plate, which, in the orthodox 
manner, is used to press the spinner plate against the back 
plate or front plate, as the case may be. Except for the spinner 
plates, all these parts of the clutch assembly rotate with the 
crankshaft and flywheel. In the absence of oil pressure 
behind the diaphragm, the pressure plate is urged away from 
the back or front plate by short helical springs, one of which 
can be seen above Cl in Fig. 8. These springs serve simply 
to obviate drag when the clutch is not engaged. 

As might be expected, several refinements have been 
introduced in respect of the control of the pressure behind 
the diaphragm. First, the cavities within the valve body 
include cells so shaped that some air is trapped in them 
when the oil pressure is applied. This provides a cushioning 
effect and ensures gentle engagement of the clutch. When 
the clutch is disengaged, its air cell is open to atmosphere so 
that any loss of air is made good, before the next operation. 
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Fig. 9. Among the refinements that have been introduced into the control 
system, to regulate the pressure applied to the diaphragms that engage 
the clutches and brakes, are the trafficating and floating valves, which 
are housed in the casting that is interposed between the two clutches 


Secondly, also within the valve body, there is what is 
termed a trafficating valve, Fig. 9, which is a device to 
simplify the control of the vehicle in traffic. This valve is 
installed radially in such a manner that while centrifugal 
force pushes it outwards to its closed position, oil pressure 
urges it inwards toward its open position. When this valve is 
open, it releases pressure behind the diaphragm. Therefore, 
irrespective of the ratio selected by some other part of the 
automatic transmission, this valve ensures that, when engine 
speed falls below a predetermined limit, the clutch is free. 
At low engine speeds, when centrifugal force is correspond- 
ingly small, oil pressure opens the valve and allows a reduction 
of pressure in the space behind the diaphragm. This space 
remains full of oil, of course, because the valve is kept open 
only by the fluid pressure. Consequently, any rise in 
engine speed is accompanied immediately by re-engagement 
of the clutch. 

Thirdly, there is a light spring at the outer end of the 
trafficating valve to urge it gently inwards. The effect of 
this spring is negligible by comparison with either oil 
pressure or centrifugal force, but it becomes useful when the 
engine is dead. In that condition, the outer spring pushes 
the trafficating valve right in, not merely to its open position 
but beyond it so that it closes again, thus permitting the 
engine to be started by towing. 

Still another refinement is the anti-stall port. This is a 
supplement to the normal exhaust ports of the trafficating 
valve, and its purpose is to provide an extra outlet in special 
circumstances, for example, when starting the engine when 
the oil is very cold. In this condition, excessive pressure 
might otherwise be developed even with the trafficating 
valve normally open. The anti-stall port opens when the 
trafficating valve has moved inwards beyond the point at 
which the normal exhaust ports open but not so far that 
those ports are closed again. 

At the extreme inner end of the trafficating valve chamber 
in some of the Hobbs transmissions, there is a device known 
as an inner drag valve. It is a simple spring-loaded plunger 
valve, which maintains in the system enough back pressure 
to keep the clutch faces on the verge of engagement, even at 
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low engine speeds. This valve is not generally necessary but 
it is available when the characteristics of a particular trans- 
mission design make it desirable. 

Also in the valve body is a floating piston type valve, which 
empties the diaphragm chamber when it is not under pressure. 
This piston valve, too, is housed in a radial bore, and a 
low-rate helical spring urges it outwards. The bore housing 
this valve is actually part of the ducting from the oil supply 
line to the clutch diaphragm chamber. When oil is fed in, 
its pressure overcomes the spring and moves the valve 
inward to the bottom of its housing. Centrifugal force has 
no effect here because this part of the supply passage is 
virtually a U-tube with one leg balancing the other. Under 
pressure, therefore, the floating valve remains in a position 
which leaves the supply line in communication with the 
diaphragm chamber. When oil pressure is cut, by operation 
of the control mechanism elsewhere, the floating valve is 
forced outward by its spring. This action not only cuts the 
communication between the oil supply and the diaphragm 
chamber, so that the passage remains filled with oil, but 
also opens an exhaust port from the diaphragm chamber to a 
passage leading to the outside of the valve body, so that oil 
already in the diaphragm chamber is flung out by centrifugal 
force. In addition to obviating clutch drag by emptying the 
diaphragm chamber, this floating valve has a considerable 
influence on the smoothness of clutch engagement, by 
controlling the rate of oil admission to the diaphragm chamber 
when pressure is applied. 

From the foregoing description it will have been realized 
that the single valve body contains two trafficating valves 
and two floating valves. One of each of these is concerned 
with clutch Cl and the other pair serves the clutch C2. 
The two trafficating valves are diametrically opposite one 
another and the two floating valves are in similar relative 
positions to one another, but on a diameter normal to that of 
the trafficating valves. Thus, there is no difficulty in securing 
proper balance of the valve body as a whole. 

The actuation of the three brakes is simpler. This is 
because one or other clutch is engaged for every ratio, so 
that smoothness of engagement can be ensured by the 
clutch mechanism alone. There is, in fact, only one special 
feature, which is a device to delay the release of a brake when 
a change is being made to a higher ratio. In this way, 
something like a power-sustained change can be secured. 
There are two parts to this device. One is a restriction of 
the hydraulic exhaust from the diaphragm chamber during 
upward changes. The other, in parallel with the diaphragm 
chamber, is a variable-capacity chamber consisting of a 
cylinder with a floating piston that is urged by suitable 
springs toward the outlet end of the cylinder. Oil pressure 
applied to the brake chamber forces this piston down the 
cylinder, which is thus filled with oil. When pressure is 
released, it cannot fall completely until the contents of the 
cylinder have been discharged through the restricted 
exhaust port. 

Two gear type pumps generate the hydraulic pressure 
required to control the clutches and brakes. One of the 
pumps, driven by gearing from the output shaft, is not 
clear in Figs. 8 and 10, but can be seen in Fig. 12. The 
other, Fig. 11, is driven by the clutch unit and is housed 
between that unit and the brake assembly. The system that 
it serves includes a feed journal supplying oil to the clutch 
unit, a governor valve and a manual selector valve to direct 
the pump output to the clutch and brake required to te 
engaged. 

This duplication of the pumps is not merely a safeguard: 
each has its own special functions. The rear pump serves 
two purposes: since its output varies with the road speed, it 
is used to furnish the appropriate signal to the control 
mechanism. Secondly, it provides operating pressure when 
the engine is dead, thereby enabling the appropriate clutch 


Automobile Engineer, March 1959 





Fig. 11. Illustration showing the arrangement and various components 
of the hydraulic unit for a transmission designed for 14 to 24 litre engines. 
The function of the pump in this unit is simply to supply adequate 
quantities of oil to operate the control system while the engine is running; 
two pressure relief valves are incorporated, one to regulate the pressure 
supplied to the clutches and the other to regulate that supplied to the 
brakes that are employed to effect the gear changes in the transmission 


and brake to be engaged for tow starting the vehicle. The 
speed of the front pump is always directly proportional to 
that of the engine. Therefore, the function of this pump is 
simply to supply adequate oil to operate the controls when- 
ever the engine is running. Two pressure relief valves are 
incorporated in the pump, one controlling the maximum 
pressure exerted in the clutch unit, and the other regulating 
that supplied to the brake unit. 

The governor valve has the duty of converting the road- 
speed signal from the rear pump into effective action in the 
control system, which is embodied almost entirely in the 
central hydraulic unit that includes the front pump. Output 
pressure from the rear pump is applied to one end of the 
plunger of the governor valve, and movement of the plunger 
under the influence of this pressure is resisted by a spring. 
Consequently, the axial position of the plunger at any 
moment is a direct interpretation of the road speed of the 
vehicle. 

This last remark must be qualified in one respect. Parallel 
with the governor valve is another valve operated by linkage 
from the accelerator pedal. This is in effect a kickdown 
valve, but it can take either of two forms. In one, it is 
closed when the throttle is closed, and is opened in proportion 
to throttle opening. In the other form, it remains closed 
until the throttle is wide open, and is opened only by further 
movement of the pedal beyond the full-throttle position. In 
each case, when open it reduces the pressure supplied by the 
rear pump. In other words, at any given road speed, the 
governor valve is affected less if the throttle is open than if it 
is closed. 

The governor valve itself, Fig. 13, has radial ports disposed 
along the length of its bore. These ports are connected to 
the brakes and the clutch C2. Clutch Cl is engaged for all 
forward gears. The first port, for instance, directs the main 
oil supply to brake B3, so that bottom gear is obtained. 
When the governor valve plunger moves further, the oil 
supply is directed through the sccond port to brake B2 
instead of B3 so that second gear is engaged, and so on. 

In the hydraulic unit, there is also a selector valve controlled 
manually from the steering column. On the central quadrant 
there are six possible positions for the lever; in only one of 
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these is the governor valve permitted entire control, and even 
then it is, of course, subject to the influence of the kickdown 
valve. With the selector lever in any other position, the 
selector valve takes over some or all of the governor valve’s 
duties. 

Partial control by the selector valve is given by placing the 
lever at position 1, 2 or 3. This prevents automatic upward 
changes beyond first, second or third gear respectively, but 
permits normal automatic operation below the indicated 
ratio. Reverse gear operation is virtually completely con- 
trolled by the selector, when the lever is placed in the R 
position, except that if this is done while the vehicle is 
travelling forward, reverse will not in fact be engaged until 
forward motion has practically ceased. In the N position, 
the selector overrides the automatic control completely, by 
ensuring that the transmission is in neutral. 

Another valve in the hydraulic unit operates when the 
vehicle is tow started or, of course, started by running it 
downhill. In this condition, governor actuation is not needed, 
but the entire output from the rear pump is required for 
clutch and brake operation, because the engine-driven front 
pump is inoperative. The tow-start valve makes the necessary 
diversion of the rear pump output. 

The main body, or housing, of the hydraulic unit consists 
of two castings, with a plane joint between them. Many of 
the passages are in the joint face where they can be accurately 
formed. Others are drilled from that face into one casting or 
the other. All the valve bores are parallel with the joint; 
there are three in one casting and three in the other. The 
front pump housing also is part of this unit: the pump gears 
are in cavities in one casting, while the other casting acts 
as a cover plate, Fig. 11. 

At one time, the automatic start from rest was made 
always in second gear. A start in first gear could be made by 
manual control if gradient or any other circumstance made 
this desirable. Although starting in second gear was smooth 
and satisfactory, there were some cases of clutch trouble and 
it was suspected that the second gear start was responsible 
for these. Accordingly, the automatic control was altered so 
as to provide always for first gear starting. With this arrange- 
ment there has been no repetition of the clutch trouble, and 
it has now been embodied in all Hobbs transmissions. This 
is the second of the two alterations mentioned earlier in 
this article. 

On the road, the Hobbs Mecha-Matic transmission 
appears to do all that is claimed for it. Each downward 
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Fig. 12. This illustration shows a Hobbs Mecha-Matic transmission unit 
for engines of approximately 1 litre swept volume. The casing is 
sectioned to show the layout of the clutch, brake and gear train assembly, 
together with the automatic controls and the output tail-shoft 


change is made at an appreciably lower speed than the 
corresponding upward change. This avoids the hunting 
from one ratio to another when the vehicle is driven at a 
gear-changing speed. Whether full automatic control is 
selected at the steering column quadrant, or whether the 
choice of ratios is deliberately limited by the driver, clutch 
engagement and gear selection within those limits is always 
completely automatic. These operations certainly appear to 
be performed smoothly and positively. Moreover, it seems 
to be impossible to make the gearbox do anything inap- 
propriate. For instance, the selector lever may be placed at 
1 or even at R with the car travelling forward at high speed 
but nothing occurs inside the gearbox until the road speed 
has dropped to a suitably low value in the one case or has 
virtually ceased in the other. Then the selected gear is 
engaged sweetly. When making this test with the lever at R, 
one is impressed by the spring-buffer effect as the road speed 
changes from positive to negative with no apparent pause at 
zero. This might not surprise many drivers used to some 
form of hydraulic drive, but it does seem to be an achievement 
in a transmission that, apart from its control, is entirely 
mechanical, so far as take up and gear changing are concerned. 


Fig. 13. In the governor valve, the ports are disposed radially along the 
length of the bore, and they are connected to the brakes and to the 
clutch 2: clutch 1 is engaged for all four forward gears 


A pump, driven from output shaft; B governor valve; C kick-down valve; D lever 
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_ at Rivera, about eleven miles south-east of 
Los Angeles, California, this new plant replaces a Mercury 
car assembly plant built as recently as 1948 at Maywood, 
about five miles away. It is one of thirteen assembly plants 
built and equipped by the Ford organization since the end of 
World War II as part of its vast modernization and expansion 
programme. The plant is the fifth for the assembly of Mercury 
cars and is located to serve thirteen states in western U.S.A. and 
also Alaska and Hawaii. A total of 31-8 acres of covered floor 
space is distributed in 13 buildings spread over the 200-acre 
site. The main assembly building, 1,150 ft long and 765 ft 
wide, has a partial second floor of 222,750 ft® occupied by 
painting and stoving equipment. 

Production rate in the new plant is 35 cars per hour, that is, 
280 cars in an eight-hour shift. Annual production capacity, 
on a two-shift basis, is 132,000 cars whereas the annual 
capacity of the Maywood plant, operated on a single-shift 
basis, was 46,000 cars. 

In some industries, mass production means merely the 
repetitive manufacture of large numbers of components or 
units of the same product, but in this assembly plant, 
employing some of the most advanced techniques in the 
automobile industry, each car is built to individual order. 
Each car leaving the assembly line embodies a choice of 22 
body styles, of 16 basic colours, and of 33 different varieties of 
upholstery and interior trim. At any given time there are 800 
cars in various stages of completion and it is possible for each 
of these 800 units to be different from all the others. If 
additionally such accessories and optional equipment as 
power brakes, power steering, air conditioning, radio antenna, 
and others are taken into consideration, the possible permu- 
tations are still further extended. 

The complete system of floor conveyors was supplied by 
the Link-Belt Company, Ewart, Indianapolis. It comprises 
some 150 conveyors of various types, running for a total 
distance of 34 miles throughout the plant, and 135 items of 
related equipment such as turntables, transfer tables, live roll 
and lift tables, gravity roll and lift tables, and body elevators. 
All this equipment is integrated into a vast, continuously 
operating production aggregate feeding component items 
from department to department and completed sub- 
assemblies in correct sequence to the final assembly line. 
Only few of the conveyors are used merely for transportation 
from one location to another; the majority carry material 
through cleaning, finishing, painting, drying, assembly, 
or other operations. All movements are precisely scheduled 


Mercury chassis are built up 
with front and rear suspen- 
sion and the transmission line 
on this chain conveyor, 
225 ft long. When the con- 
veyor is run at full speed, 
this part of the assembly 
takes 30 minutes 
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Traffic through the first half of the trim department is controlled 

from this master control console. It is the operator's job to 

transfer bodies from one operation to another. Ten pushbuttons 

at front of panel control live roll and lift tables which lift body 

from side transfer conveyor and move it at right angles on to 
one of the trim or storage conveyors 
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The chassis is completed on this conveyor, 290 ft long, and is then 

transferred by overhead monorail to the final assembly line, from which 

it will be discharged in 59 minutes as a nearly finished Mercury, ready 
for the test track 


and co-ordinated by means of a tele-typewriter system. 
The order for each individual car, which is transmitted to 
all departments, specifies the body style, colours, engine, 
and upholstery, and also lists the accessories required. 
Sixty railway car-loads of parts and materials will be 
required each day when the plant works up to full capacity 
production. Two railway tracks run the entire length of the 
south side of the building, and 36 freight cars can be accom- 
modated inside the building at one time. In addition, 16 
trucks can be unloaded simultaneously inside the building. 
Trains of freight cars are marshalled outside the plant in 
such a way that when brought into the plant each car cam be 
unloaded near the area where the particular materials or 
sub-assemblies carried are stored. Engines, for example, 
are unloaded near the western end of the plant while body 
pressings are unloaded near the eastern end. Material is 
held available for direct withdrawal by the production 
operators on a minimum of four hours’ supply of bulky 


parts and a minimum of eight hours’ supply of smaller 
items. 

Assembly of the body is started first, since that is by far 
the longest operation. After the body has been built up, it is 
transferred to the second floor for painting. On return to 
the first floor, it is trimmed with chrome items, glass and 
door furniture and is then moved to the 90-car storage 
area ahead of delivery to the final assembly line. On the 
final line it is set down upon the particular chassis specified 
by the tele-type order. As the car goes down the line, 
front-end assembly, wheels, and other components are added, 
all according to the order instructions. When the car reaches 
the end of the final assembly line, the engine is started up 
and the car is driven out to a quarter-mile test track located 
at the east end of the assembly building. This track permits 
operational testing of all cars. 

After the test run, the car is brought back to the pre- 
delivery preparation section, where small repairs are effected, 
paint is touched-up if necessary, seat cushions are installed, 
and the car is given the final inspection and a finishing 
operation. About 3} days are required for this assembly 
cycle. A large part of this time, however, is spent in body 
assembly, painting and trimming. Actual time of assembly 
from bare frame to finished car is just 2 hours and 46 minutes 
when the system is operating at the normal capacity rate. 

Refinements over previous plants from the materials- 
handling standpoint, include a higher degree of automatic 
handling, better timing, and improved space arrangements. 
Automatic transfers play an important part in the movement 
of car bodies and parts throughout the plant. Many of 
these transfers require neither operators nor push buttons. 
A body travels along one conveyor to the end, is picked up 
by a transfer conveyor which carries it laterally at right 
angles, and is then transferred to a third conveyor parallel 
to the first, entirely automatically. Where selection of a 
conveyor is necessary, push button controls permit bodies to 
be transferred readily to the desired locations. In the body- 
trim department, for example, a dual-chain, side-transfer 
conveyor can be set by the operator to perform 32 different 
transfers, linking together 21 different conveyors. This 
permits bodies to be routed through pre-trim and electrical 
lines, No. 1 and No. 2 trim lines, station-wagon trim lines, 
repair, and other lines, as required. 

All painting is done on the second floor to ensure dirt-free 
application. This also improves working conditions for 
employees since the paint-drying ovens are separated from 
the rest of the plant. Bodies “in the white” are lifted to 
the second floor by elevator. There are four body spray 
booths on the second floor, for prime coat, first, second and 
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Painted car bodies are stored 
on five parallel dual-chain 
roller conveyors prior to their 
return to the first floor. This 
type conveyor can be operated 
continuously. When a body 
is blocked by the body ahead 
or by the end stop, the rollers 
permit the conveyor to pass 
beneath the skid which 
supports the body 
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This dual-chain side-transfer 
conveyor can be set by the 
Operator to perform 32 
different transfers, linking 
21 different conveyors in the 
trim department. The opera- 
tor at the left controls half 
of the system, receiving 
bodies from second-floor 
paint shops, rcuting them 
through pre-trim and elec- 
trical lines, on to storage 
conveyors and into No. 1 and 
No. 2 trim lines, where such 
items as heaters, regulators, 
all glass except the wind- 
screen, and head linings are 
applied. Conveyor is 310 ft 
long and has two drives 


third colours. Beyond each is a twin-chamber drying oven 
in which bodies are carried two abreast on parallel conveyors. 

In all, there are 59 floor conveyors on the second floor to 
carry the bodies through the various finishing processes. 
The system is arranged so that solid-colour bodies by-pass 
the third colour track. Finished bodies are stored on five 
parallel, dual-strand, roller conveyors which permit them to 
be marshalled for correct sequence prior to being lowered to 
the trim department on the first floor. The paint shop has 
specially designed equipment to control the emission of 
waste into the atmosphere. Large fume incinerators consume 
the solvent vapours which might otherwise be discharged 
from the exhaust stacks of the paint baking ovens. They 
hold the vapour-laden exhaust for a sufficiently long period 
of time for combustion to be complete. 

A new arrangement for body storage ahead of the main 
assembly line permits 90 bodies to be stored on ten conveyors, 
five on one level and five directly above them. This offers 
exceptional flexibility in storage and selection. Two body 
elevators, which operate like “‘pigeon-hole parkers,’’ stack 
the bodies into this storage area and remove them at the 
other end. The elevators travel on tracks which permit 
them to be positioned in front of the desired conveyor. 
The elevator raises or lowers the car body, and powered 
rolls move the body to or from the elevator. 

An unusual conveyor in the pre-delivery preparation area 


Car bedy and chassis finally 
come together on the dual 
chain conveyor final assembly 
line. After the Mercury body 
is properly meunted in posi- 
tion and bolted to the frame, 
the front-end assembly is 
received, and then the wheels 
and other components. From 
this assembly line the car is 
driven off to the test track 
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permits the side transfer of an automobile on wheels through 
a paint touch-up section. The car is moved by a single- 
strand pallet-top conveyor to the end of the conveyor, where 
it trips a limit switch. This actuates a double-strand transfer 
conveyor, with 2lin by 30in flat-top pallets with lugs, 
which carries the car sideways to a third conveyor which 
travels in the opposite direction from the first. 

Small buildings provide safe storage outside the plant for 
oxygen, acetylene and paint. Oil and petrol are stored in 
underground tanks. Underground safety tunnels lead from 
the centre of the plant to the outside parking areas for 
employee emergency exit. Other specific advances include 
the use of up-to-date racks, mobile rolling equipment and 
power equipment to accomplish the efficient mass movement 
of materials into and out of storage. 

Assignment of stock areas and the width of aisles, which 
were part of a carefully developed materials-handling plan, 
took into consideration the requirements at each work 
location on the production line, as well as reserve stock 
space, and room for transporting and handling. Chain 
serves as the conveying medium for 122 of the floor conveyors. 
A total of 67,000 ft (124 miles) of chain is employed, weighing 
about 500 tons. The principal types of conveyors used are 
dual chain, dual chain with rollers, dual chain side transfer, 
slat, flat top, and drag chain. Eight types of bushed roller 
chain and two types of rivetless chain are used for the 





93 





conveyors. Some are fitted with special attachments and 
fixtures for carrying a particular part. 

In addition to the 122 chain conveyors there are 26 
powered roll conveyors and two belt conveyors. There are 
also 98 hydraulic live roll and lift tables, six gravity roll and 
lift tables, 15 transfer tables, five holding tables, six turn- 


Cars get their final inspection 
while illuminated by banks of 
fluorescent lights. The conveyor 
shown is 450 ft long and consists 
of a single strand of flat-top 
chain, with special attachments 
spaced at intervals of 22 ft 


tables, a track-mounted transfer car, and over 2,000 ft of 
gravity rolls. Since the conveyors are part of the assembly 
operations, the majority are required to run at variable 
speeds and are equipped with electronic speed controls. 
Some of the conveyors, specifically those used in the final 
assembly, have spare drives connectible by jaw clutches. 





Securing Taper Joints 


Kavep taper joints are commonly used for the mounting 
of such components as flywheels, gears, or grinding wheels on 
rotating shafts or spindles. The object of the taper is to 
ensure accurate centering of the component concerned and to 
transmit the drive. Normally, the key functions merely as a 
safeguard against slipping rather than as a driving member. 
Because of its shape, however, a keyed joint has several 
disadvantages. It is inherently out of balance, it requires a 
high degree of precision in manufacture, and it is likely to 
create difficulty in keeping the tapered centering surfaces 
clean. 

With the aim of eliminating these drawbacks, the Skefko 
Ball Bearing Co. Ltd. of Luton, Bedfordshire, has designed 
and developed a new method of locking components, or 
their hubs, on tapered shafts. In the illustration the mount- 
ing and locking of a grinding wheel on a machine spindle is 


shown as a typical example of the method. 

The device consists of a coupling washer A having two 
projecting segments B which are engaged over flats C 
machined on the small end of the spindle taper. At right 
angles to the segments B the coupling washer is formed 
with two parallel flats D. These flats fit between projecting 
segments E on the grinding wheel hub, and the assembly 
is locked up by a nut on the screwed end of the spindle. 

As the design is symmetrical, out-of-balance effects are 
obviated. The angular relationship of the coupling surfaces 
is similar to that of an Oldham coupling and the washer is 
self-aligning. Consequently, there is no need for extreme 
precision in manufacture. The smooth surfaces of the 
coupling elements can easily be kept clean. By reason of its 
simple design, the joint is inexpensive to produce and is 
readily adaptable for use in a variety of applications. 


The Skefko method of locking taper joints 


A coupling washer; B coupling segments; C flats on taper spindle; D flats on coupling washer; E hub or boss segments 
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Recent Publications 


Brief Reviews of Current Technical Books 


Engineering Precision Measurements 


By A. W. Judge, A.R.C.Sc., D.A.C., Wh.Sc., A.M.1.Mech.E., 
M.S.A.E. 

London: CHAPMAN AND HALL LTp., 37, Essex Street, W.C.2. 
1957. 8} X 54. 447 pp. Price 65s. 

In this third edition of “‘Engineering Precision Measurements’’, 
there are four new chapters, which cover slip gauges, straightness 
and flatness measurements, interferometric methods, and surface 
finish. Many of the sections have been enlarged to include new 
practices, and an account of automatic gauging and work sizing 
has been included. This latter section undoubtedly is of special 
interest in view of the recent advances in the field of automation. 

In general, the aim has been at giving a survey of the methods, 
machines and instruments involved in making the various engin- 
eering measurements coming within its scope. The chapters are 
headed as follows: Linear measurement, instruments and in- 
dicators; Micrometers, Verniers and measuring machines; 
Engineering fits, gauges and methods; Slip gauges and their uses; 
Screw thread measurements; Internal measurements; The 
measurement of angles; Comparators; Other optical measurement 
methods; Measurements of straightness, flatness and alignment; 
Interferometry methods; Miscellaneous methods and appliances; 
Surface finish; and Automatic gauging and work sizing. 


The Motor Industry 

By George Maxcy and Aubrey Silberston. 

London: GEORGE ALLEN AND UNWIN L1tp., Ruskin House, 
40 Museum Street, W.C.1. 1958. 83x54. 245 pp. 
Price 25s. 

Although motor manufacture is one of the most important of 
British industries, relatively few serious economic studies have yet 
been written about it. The object of the book under review is to 
give a comprehensive survey of the industry as seen by the 
economist. At the same time, an attempt is made to fill in some of 
the more obvious gaps in the information currently available, 
particularly as regards the effect of large scale production on cost 
of manufacture. Although the book is devoted mainly to the 
British motor industry, many references are made to the motor 
industries of the United States and other leading motor manu- 
facturing countries. 

Among the subjects discussed are: the structure of the British 
motor industry; the demand for vehicles; a of production; 
the structure of costs; economies of large scale production; 
competition in the car market, 1929-1956; the nature of com- 
petition in the industry; profits and sources of funds; future 
prospects; and the final chapter is headed Conclusions. There are 
four appendices: the first is entitled, The capital-output ratio in 
the motor industry; the second is, Comparative productivity and 
prices in the British and American motor industries; the third is, 
The relative prices of British and Continental cars; and the fourth 
appendix comprises Statistical Tables. 


The Practical Engineer Pocket Book. 
Edited by N. P. W. Moore, B.Sc., A.C.G.J1., D.1.C.., 
A.M.Inst.P. 

London: Sir Isaac PITMAN AND Sons L1p., Pitman House, 
Kingsway, W.C.2. 1958. 53 x 33. 744 pp. Price. 12s 6d. 


In the new edition of this book, two sections have been 
drastically revised, and the opportunity has been taken to 
modify several others to bring them up-to-date. The section 
on metallurgy has been largely rewritten, and the subjects of 
creep and fatigue, which are of growing importance to the 
mechanical engineer, have been briefly introduced. In the 
section dealing with the thermodynamic properties of steam, 
the material has been extensively recast and new tables on 
steam properties introduced. The values shown in the tables 
have been abstracted from the well known work of Keenan and 
Keyes, which is now universally accepted as the best data for 
engineering calculations commonly required in this sphere. 


A.M.Inst.F., 
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The list of chapter headings is as follows: General informa- 
tion; Pipes, beams, columns, springs, etc.; Bearings and 
mechanical transmission; Cranes and lifting tackle; Pyrometry; 
Metallurgy; Steam; Steam generation; The steam engine; 
Locomotive practice; Steam turbines; Condensers; Gas and oil 
engines; Gas turbines; Air compressors; Air and ventilation; 
Hydraulics; Machining of materials; Modern lubrication; 
Welding and cutting; Industrial hygiene; and Unified screw 
threads. Technical dictionaries, from German, French and 
Spanish into English, are also included. 


Ball and Roller Bearings 


By Eschmann, Hasbargen and Weigand. 
London: K. G. HEYDEN AND Co. Ltp., 52 Cranbourne 
Gardens, N.W.11. 1958. 9464. 375 pp. Price 56s. 

Technological progress is exacting increasing demands in all 
fields of design and manufacture and, consequently, on the design 
and application of ball and roller bearings. The solution of these 
diverse bearing problems requires, among other things, a detailed 
knowledge of anti-friction bearing technology on the part of the 
design engineer. This book has been compiled to serve as a guide 
in the logical application of such knowledge. 

Types, materials, dimensions and tolerances of the most 

important bearings currently manufactured are discussed. The 
theoretical section of the book is arranged in such a way that a 
consideration of bearing stress and kinematic phenomena 
precedes a discussion of the basic relationships of carrying capacity, 
loading and life expectancy. The limits beyond which calculated 
solutions cease to be meaningful in practice, are also indicated. 
After the section on the fundamental consideration of bearings 
prior to installation, the task that the bearings must fulfil in 
actual service is investigated. This task presents a series of 
individual problems the solutions of which are illustrated by 
design principles and their practical realization. In the final 
section, typical examples are selected from the vast field of bearing 
applications to illustrate upon which bases the optimum solution 
of a bearing problem may be attained. This enables the designer 
to determine bearing arrangements for special cases that are not 
discussed in the book. 

This book is based on the work entitled “Die Wilzlagerpraxis,”’ 
so the ball and roller bearing designs, specifications and standards 
discussed in it are those used in Germany. The essential data 
concerning the German practice are contained in tables, and two 
supplements are supplied separately with the book, one containing 
conversion tables and the other containing load ratings of ball 
and roller bearings. 

There are six sections in the book. The first is headed, Types 
of ball and roller bearings; the next one is entitled, Bearing calcu- 
lations; and it is followed by, Basic principles for the design of 
bearing arrangements. The last three are: Design of bearing 
locations; Bearing failures; and Examples for the calculation and 
design of ball and roller bearing arrangements. 


Automobile Electrical Maintenance 

By A. W. Fudge, A.R.C.Sc., DA.C., Wh.Se., A.M.1.Mech.E., 
M.S.A.E. 

London: Sir IsAAc PITMAN AND Sons Ltp., Pitman House, 
Parker Street, Kingsway, W.C.2. 1958. 745. 272 pp. 
Price 15s. 6d. 

The fourth edition of this well-known book has recently been 
published. Additional material has been added in the form of a 
new chapter at the end. In this chapter, the original plan for 
presentation of the information in a simple and compact manner 
has been followed. 

The new material includes information on direction indicator 
flasher systems; the Lucas model RB106/1 and 106/2 control 
boxes and their circuit fuses; current and voltage control 
units, including the Auto-Lite current-voltage regulator; auto- 
mobile cable connectors and some ignition timing notes relative 
to the employment of high octane fuels for automobile engines. 
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Who’s Who in the Motor Industry 
London: TEMPLE Press Ltp., Bowling Green Lane, E.C.1. 
1958. 83X54. 522 pp. Price 42s. 

The third and completely revised edition of ““Who’s Who in the 
Motor Industry” is is bath a guide to the structure of the British car 
and commercial vehicle industries and a unique directory of 

le, not only in those industries and their allied distributive 
a but also in the wider spheres of the associations, organi- 
zations, learned and motoring clubs, which together 
constitute the world of British motoring. 

In the motor industry section, which occupies the larger part of 
the book, there is a complete list of all British manufacturers of 
cars and commercial vehicles, with the names of their directorates 
and chief executives. This is followed by similar lists of engine 
builders, body builders, coachwork specialists, caravan and 
trailer manufacturers and makers of industrial truck and mechanical 
handling equipment. 

Approximately 100 pages are devoted to the industry’s suppliers 
of equipment and services, including manufacturers of accessories 
and ts, and the — oil and tyre companies, as well as 
finance houses, industrial bankers and car delivery companies. 
This section contains over 1,300 entries. There is also a list of 
about 1,900 distributors and main dealers, many with the names of 
their directors and senior personnel. 

In the organizations and associations section are details of 
government bodies and the many professional, industrial and 
trade associations concerned with the automotive industry and 
road transport. This section also contains the names of the 
principal officials and members of councils or committees. Motor 
sport is represented by comprehensive lists of motorists’ associ- 
ations and motor clubs, including all motor clubs in affiliation 
with the R.A.C., and the secretaries’ names and addresses are given. 

The press guide lists all the motoring and road transport 
journals mapas in this country. It also gives the directorates of 
the public companies, and the holders of editorial and other 
appointments on the journals. Also included in this section is a 
list of motoring corres ape of the national and provincial 
pr ess, and the members roll of the Guild of Motoring Writers. 

inally, in the pagsemhieal section, there are personal details of 
nearly 1,250 individuals distinguished by the prominent part that 
they play in the industry or in other spheres associated with 
British motoring. 


A Handbook on Torsional Vibration 

By E. F. Nestorides. 

London: CAMBRIDGE UNIVERSITY Press, Bentley House, 
200 Euston Road, N.W.1. 1958. 946. 664 pp. Price 110s. 

Because of the trend towards higher power output, increased 
running speeds and the maximum utilization of engineering 
materials, designers now have to consider in great detail the 
torsional vibration conditions of engines and the machines they 
drive. Rule-of-thumb formulae are being replaced by more 
accurate data obtained from recent research. 

Work in the BICERA laboratories and the accumulated ex- 
perience of member firms of the association are used in this 
handbook as the basis for an engineering approach to the various 
problems associated with torsional vibration. It gives much new 
information, including exact formulae, design procedures, 
specifications, and methods. One of the features of the book is 
the method of crankshaft stiffness evaluation developed largely as a 
result of work undertaken by BICERA. This method takes into 
— various details of different crankweb designs. 

A useful feature of the book is that in addition to giving formulae 
and graphical procedures, together with numerical graphs and 
tabulated values, it also comments on the limitations of each 
method and its mathematical derivation. For the development 
engineer, descriptions of experimental procedures, rigs and 
instrumentation are given in detail. Also, precautions against 
possible sources of error are discussed and some notes are given on 
the order of accuracy to be expected of the test results. An 
endeavour has been made to present the definitions and derivations 
with a reasonable minimum of mathematics, and illustrations 
have been used to facilitate the explanation where necessary. 
Many subjects are treated more extensively than hitherto, and 
indications are given of the directions in which further research is 
required. he various sections also include discussions on 
problems associated with torsional vibration in its widest possible 
sense, and give at least an outline of the methods required in 
dealing with matters at present of secondary importance but 
which may become prominent in the future. 

The book is divided into four parts. Its first part is entitled, 
Pr calculations and measurements, and is sub-divided to 
deal with Moments of inertia, Stiffness, and Natural frequency 
calculation. Part 2 deals with Evaluation and prediction of 
torsional vibration stresses. Its sub-divisions are: Tangential- 
pressure components due to gas pressure and inertia; Phase-angle 
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diagrams and phase-vector sums; Evaluation of stresses from 
vibration measurements; Prediction of vibration amplitudes and 
stresses; Recommendations, rules and guidance notes of classi- 
fication societies regarding permissible torsional vibration stresses; 
and Cyclic s — variation. The third part deals with Design and 
operation of various devices for limiting vibration. The sub- 
divisions are: The tuning disc without damping; The tuning 
disc with damping; The untuned viscous-shear damper; Slipping- 
torque type dampers; Pendulum detuners; and Further types of 
dampers and detuners. Part 4 is on Instrumentation, and it is 
dealt with under two sub-headings as follows: Equipment for the 
measurement of torsional vibration amplitudes; and Equipment 
for the measurement of vibratory strains. 


Vehicle Headlamp Testing 

By V. F. Fehu, M.Sc., A.Inst.P. 

London: HER Majesty’s STATIONERY OFFICE, York House, 
Kingsway, W.C.2. 1958. 8x64. 8 pp. Price 2s. 

This is Road Note number 23, issued by the Road Research 
Laboratory of the DSIR. It describes the various types of 
headlamps and auxiliary lamps currently in use and outlines 
suitable procedures fer finding and correcting faults. The work 
also describes of beam testing equipment now available. 
It is divided into sections as follows: Introduction; Headlamp 
systems; Auxiliary lamps; Test procedure; Aim of headlamps and 
auxiliary lamps. Finally, there is an appendix describing beam 
testing equipment. 


FBI Register of British Manufacturers—1959 


London: KELiy’s Directories LTD. and ILIFFE AND SONS 
Ltp., Dorset House, Stamford Street, S.E.1. 1958. 947}. 
1,140 pp. Price 42s. 

The FBI Register, a comprehensive and accurate guide to a 
substantial cross section of British Industry, includes lists of the 
products and services of over 7,500 member firms under more than 
5,400 alphabetical headings. It contains, in addition to a Classified 
Buyers’ Guide, seven other sections, giving addresses of companies 
and firms, and valuable information about trade associations, 
proprietary names, trade marks, etc. A feature providing a 
useful reference for buyers not fully conversant with British 
product terms, is the section containing the French, German and 
Spanish glossaries. These glossaries give translations of every 
product term used in the main buyers’ guide, each being numbered 
for easy cross-reference between the English headings and their 
translations. 

As the only authorized directory of the Federation of British 
Industries, the FBI Register is compiled by the publishers in 
close collaboration with the Federation. It is undoubtedly of 
considerable use to importers, buyers, Trade Commissioners, 
Chambers of Commerce, Commercial Attachés, Reference 
Libraries and Departments of Trade and Industry throughout 
the world. 

The contents are as follows: Foreword by the President of the 
FBI, Sir Hugh Beaver, K.B.E.; Details of the organization, 
Aims and activities of the FBI at home and overseas; French, 
German and Spanish sections; Products and services; Classified 
buyers’ guide; Language glossaries; Addresses; Alphabetical 
directory; Trade associations; Brands and trade names; Trade 
marks. 


Welding Handbook 

By Arthur L. Phillips. 

London: CLEAVER-HUME Press LtpD., 31 Wright’s Lane, 
Kensington, W.8. 1958. 946. 564 pp. Price 72s. 

For many years this handbook of the American Welding 
Society has been well-known as one of the leading reference books 
in its field. The work under review is Book I of the completely 
recast fourth edition. The complete set will comprise five inde- 
pendent books and will be published approximately one each year. 
Book I covers basic principles and data. The essential information 
is given, and further details can be obtained from many of the 
original sources of information listed in the bibliographies at the 
end of the chapters. This work is the outcome of combined efforts 
of many leading experts in industry, education, research and 
other branches of welding practice. It is intended to serve both as 
a reference work and as a textbook. The chapters are headed as 
follows: Standard welding terms; General engineering tables; 
Fundamentals of welding metallurgy; Properties of welded joints; 
Thermal and mechanical treatment of weldments; Design of 
welded joints; Factors and data involved in estimating costs; 
Inspection of welding; Standard methods for mechanical testing of 
welds; Statistical control of weld quality; Safe practices in welding 
and cutting. The work concludes with an alphabetical index. 
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REINFORCED PLASTICS 


ROOFS 


A Survey of Recent Developments and Future Trends in Van Bodywork Roof 


Design and Construction 


D URING the last six years, the number of van bodies 
with translucent roofs in one form or another has increased 
rapidly. The problem that has confronted body designers 
and builders is to obtain as much natural light as possible 
inside an enclosed body without incurring the disadvantage 
of the entry of rain or melting snow through the joints. A 
number of methods based on the introduction of some 
form of glass light let into the roof panels has been tried, but 
none of these was ever widely adopted, mainly because of 
water seepage through the joints of glass, frame and panel. 
The difficulty of finding a satisfactory seal, which will remain 
watertight under service conditions, arises because the roof 
area is subjected to a series of twisting strains that loosen 
the joints locally. 

It became apparent that the practical requirement is for a 
material that is by nature both flexible and translucent; 
these two features are characteristics of synthetic resins and 
glass fibres, and the adoption of a combination of polyester 
resin and glass has led to a considerable forward step in roof 
development. With this material, a large area can be moulded 
in one piece to a pre-determined shape. The resin can, of 
course, be set by the introduction of chemical agents, or 
catalysts, and the action normally proceeds at room temper- 
atures. Most of the strength of such a moulding is derived 
from the glass fibre laminations. 

During the early stage of development, it was natural to 
try using a standard metal roof, suitably cleaned and polished, 
in or on which to lay-up the resin and fibre, to produce a 
similarly shaped moulding in one piece and reasonably 
translucent. However, the main problem was that the roof 
moulding made directly from an existing metal roof was 
either too large or too small, according to which side was 


An example of the first stage in the development directed towards a 
complete translucent roof. In this instance the roof is in the form of a 
one-piece glass fibre reinforced plastics moulding supported on the normal 
roof framing. Each roof stick is fitted with a length of rubber strip on 
top, for the moulding to rest on, and the translucent pane/ is secured 
along each side and to the front and rear boards of the van body 


used. The next step, clearly, was to make a separate mould 
to produce components of the correct dimensions. 

By 1954, the interest of many bodybuilders in Britain had 
been awakened to the extent that they started experimental 
work with the new material, generally in their paint shops 
because this part of the factory was kept at a constant 
temperature. At the same time, a number of firms set up as 
reinforced plastics fabricators bent on supplying bodybuilders 
with mouldings made by the hand lay-up, cold moulding 
process. It is of interest to note that few of these fabricators 
are still in business. 

In 1955, the bodybuilders concentrated on producing 
roof mouldings to suit their existing vehicle designs, which 
in many cases embodied radiused corner domes, sides and 
ends. Roofs of this pattern were costly to produce by hand in 
other materials, so a moulding appeared to be the answer. 
However, it was soon realized that there were a number of 
difficulties. Manufacturers who made up large one-piece 
moulds suitable for one roof size were faced with the 
problem of finding storage space for those moulds when 
not in use. In addition, they had the prospect of having to 
make a new mould for each different size of roof required, 
and investigation proved that in many instances this would 
be economically unsound. On the other hand, if they were 
able to persuade one of the fabricating firms to make roof 
mouldings to the dimensions required, the cost of trans- 
portation often proved excessive and, because of their 
shape, these large mouldings often arrived in a damaged 
condition. 

The next stage of development was a change in the 
method of producing the moulding, without modifying the 
shape, namely, the introduction of roof joints, which were 


The second stage of development of a translucent reinforced plastics 
roof for a van. In this example, a series of prefabricated roof stick 
mouldings have been laid up during the preparation of the main 
moulding. On assembly to the van, the ends of each roof stick rest on 
and are located by the metal or timber cant rails on the main framework 
of the body of the van but are not attached to them in any way 
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the subject of much controversy. The main argument 
against such joints was that water would seep through them. 
This argument, however, proved to be invalid for two 
reasons. The first was that the joints, as well as the rest of 
the roof panel, were flexible and therefore capable of move- 
ment when the body distorted. Secondly, the material 
used for making the joints was identical with that of the 
mouldings. 

In one instance, the roof was built up from several panels 
with transverse joints between them. This meant that a 
much smaller mould could be used. The mould was, in 
fact, the first few feet of the roof, incorporating the radius on 
each side and at one end; the other end was left open. The 
front and rear sections of the roof were laid up using the 
complete area of the mould, whereas the intermediate 
mouldings were made in only part of the mould, the radiused 
end not being used. With this method of production, any 
length of roof can be produced for bodies of a given width. 
Moreover, crating and transport costs can be greatly reduced. 

Since mouldings with radiused ends and incorporating 
corner domes are expensive, there was a trend towards the 
use of flat roof-ends. This design enabled the roof mouldings 
to be simplified, because each end of the moulding was open 
to fit over the end boards. Even so, the side radius was still a 
variable factor, ranging from 2 in to 10 in according to the 
whim of the bodybuilder or his customer. 

While this evolution in roof design was taking place, 
many bodybuilders, after holding back to see how the 
projects developed, obtained flat sheets of the plastics 
material and inserted these into their otherwise standard 
roofs. This application was far more successful than had 
been the earlier glass lights. Much of the success was due 
to the fact that the material in sheet form was sufficiently 
flexible to distort readily with the body upper structure. 
Usually a large area was inserted, about 6 ft x3 ft, and this 
allowed flexible sealing strip to be used for the water-proof 
joints. 

However, during the period 1954 to 1956 not all roof 
designs or mouldings were satisfactory, and in 1956 the 
author carried out a detailed investigation on three types of 
reinforced plastics roof mouldings supplied for a large 
fleet of vans. The aim was at studying the design and service 
life of the translucent reinforced plastics roofs, with a view 
to indicating the reasons for breakdowns of some different 
types under service conditions. Four of each design were 
mounted on twelve vans operating within a certain locality, 
and these were kept under regular observation. The actual 
mouldings were: 

1. A single translucent sheet, radiused at the sides. It 


A later stage in the 
development of plastics 
roofs was the provision 
of a large translucent 
panel moulded to a metal 
frame, which could be 
riveted to the edges of a 
hole in the metal roof 








The latest development is the provision of a kit of parts for the roof; 
one section of the roof moulding can be seen lifted at the far left-hand 
corner. All the sections are joined together with material provided in the 
kit; the joints of the four sections can be seen in this illustration 


was dropped on to a conventional aluminium framing and 
supported by a number of roof sticks, but not attached to 
them. This assembly was secured at the front and rear, and 
along both cant rails. It overlapped the tops of the side panels 
and the edges were covered with a drip moulding. 

2. A moulding with corner domes and curved sides and 
ends; in addition, a series of reinforced plastics roof sticks 
were introduced into the wet lay-up and thus bonded to the 
main moulding. These sticks rested on the framing cant 
rail but were not attached to it. The whole one-piece unit 
was secured to the front, rear and sides of the van framing. 

3. Similar to 2, but with a series of aluminium roof sticks 
built at 2 ft intervals into the moulding. The ends of these 
sticks were bolted to the cant rail in the normal manner. 
In this case, the fixings for the roof moulding were at the 
ends of each stick, along both sides and at the front and rear 
ends. 

The period of observation included that of the heavy 
snowfall of the winter of 1956, followed by a very wet period, 
and the results obtained with the twelve mouldings were 
tabulated. These observations proved without any doubt 
that the roof mouldings that were free to distort with the 
body were satisfactory, while those that were tied down were 
not. The failures were due to the resin cracking up and 
breaking away, in some cases leaving glass fibres exposed, 
with detrimental effects in wet weather. 

Observations were made about the actual production of the 
mouldings, and its relationship to the subsequent service life. 
Troubles arose from manufacturing features such as too 
small a ratio of resin to glass, and the quantity of glass used 
being insufficient to ensure retention of the moulded shape. 
They indicated that the quality of a roof moulding has a 
direct bearing on its service life. One result of this report is 
that most van roof mouldings are now secured flexibly to 
their framing. Normally, the minimum space between 
fixings is 4 ft, and this has proved to be satisfactory during 
the past two years. 

By 1957 most of the problems with regard to the material 
and its application fiad been solved, and so development 
work proceeded along the lines of greater output and 
standardization of roof design. Mouldings are also used 
extensively in conjunction with sets of aluminium sections, 
including radiused roof sticks, supplied by various wholesale 
houses. Translucent reinforced plastics mouldings, 4 ft long, 
with curved sides to fit the roof sticks, are supplied; the num- 
ber of lengths needed is dependent, of course, upon the 
length of the body to be built. Adjustment for different 
requirements in respect of width can be accomplished in 
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several ways. One is to use sheets of reinforced plastics 
material, about 4 ft wide, longitudinally along the centre of 
the roof and to use metal for the two side areas, the adjust- 
ment for width being made on the metal sections. This 
method is adopted generally on large Luton type vans, 
built for the transportation of a specific load for which a 
reasonable amount of interior light is required but not so 
much as is desirable for a parcels van, in which the driver 
may have to read names and addresses on the goods. 

There are many instances, particularly in specialist 
bodywork, where it is not desirable for the whole of the roof 
moulding to be translucent. Accordingly, considerable 
work is now being carried out to provide complete mouldings 
that are filled and colour pigmented except in those areas 
where translucency is required. There are also projects, 
such as that of Ridgeway Plastics Ltd., of 242 Romford 


Road, Forest Gate, London, E.7, for the supply of complete 
kits of mouldings which, when assembled, form a translucent 
roof for vans of any width or length. The kits that this 
manufacturer intends to supply each comprise moulded 
sections 12 ft long and 4 ft wide. Two sections are supplied 
for a van body 12 ft long, the joint being made along the 
centre of the roof. Supplied with the sections is a box 
containing the resin and glass fibre to make the bond be- 
tween the sections, and a pamphlet giving step-by-step 
instructions. The first kits will be available with sections of 
one of two shapes, either with an edge radius of 3} in, or 
with a razor-edge corner. No radiused end portion or corner 
domes are included. If the price of such standard kits 
makes them an economic proposition it is possible that 
there will be a minor revolution in van roof design by the 
time of the next Commercial Vehicle Show. 





Commercial Vehicle Heater 


A NEW and low priced cab heater for commercial vehicles 
has been announced by the Clayton Dewandre Co. Ltd., 
Titanic Works, Lincoln. This new heater is designated the 
D.9 unit, and its overall dimensions are 8}7}X7} in. 
Because of its compactness, the unit can be installed without 
difficulty in the majority of cabs. Preferably, it should be 
mounted beneath the windscreen, and connected to a fresh 
air inlet, but it can equally well be used as a recirculator. 
Ventilation in warm weather can be provided by operating 
the unit with the hot water turned off. 

A feature of the D.9 heater is the four removable and 


The new Clayton- 

Dewandre D.9 heater is 

compact and therefore 

can be installed without 

difficulty in the majority 
of modern cabs 





interchangeable outlet panels, which enable the operator to 
vary the layout to suit the particular requirements. The cab 
heating is controlled by a flap on one of the panels, whereas 
the other three can be supplied either in the form of blanks or 
with one or two demister outlets. With a temperature 
difference of 120 deg F between the cooling water and 
ambient temperatures, the output of the heater is 9,000 
B.Th.U./hr, which is equivalent to 2} kW. If the temperature 
difference is 150 deg F the output is 11,250 B.Th.U./hr, 
or 34kW. The rate of air flow through the fan is 105 ft*/min. 


Synthetic Rubber 


POLYURETHANE rubber is coming into increasing use in 
the automobile industry because of its good physical proper- 
ties, not the least of which is its resistance to lubricating oils 
and hydraulic fluids. It has a high mechanical strength and 
great resistance to abrasion, and can readily be machined. 
One variety of this material, known as Prescollan, a product 
of Precision Rubbers Limited of Bagworth, Leicester, was 
introduced in 1955. The technique employed in its processing 
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has recently been improved, with the result that its range of 
applications has been considerably increased. Among those 
uses for which it is now suitable are O-rings and other seals 
for hydraulic and pneumatic systems; bearing pads for 
unlubricated ball joints, such as are employed in steering 
systems; bearing bushes for steering columns; and protective 
gaiters for various purposes. 


Suspension Testing 

AT THE recent Electronic Computer Exhibition at Olympia, 
a novel use of electronic equipment was demonstrated on the 
stand of E.M.I. Electronics Ltd. One of the company’s 
EMIAC II computers was adapted as a wheel suspension 
simulator. It was used in conjunction with a model car of 
one-quarter scale, for the investigation of wheel suspension 
behaviour. By means of a rotating drum, a representation of 
either of two M.I.R.A. test surfaces was applied to one front 
wheel of the model; one was the pavé and the other the 
corrugated track. Electrical impulses corresponding to the 
track surface and wheel behaviour were fed into the com- 
puter, and the oscilloscope traces indicated the performance 
of the suspension system employed. By making adjustments 
and observing the results, it was thus possible to obtain 
the optimum ride. 

E.M.I. Electronics Ltd. have pointed out that the equip- 
ment described was purely for demonstration purposes. 
However, they suggest that this application of an electronic 
computer is worthy of consideration by vehicle manufacturers. 
Since it would permit at least the initial stages of suspension 
testing to be carried out in the laboratory, it should reduce 
the amount of track testing necessary, and thereby save 
time and labour. 


Die Casting 

FOR THOSE interested in zinc alloy die castings, a news 
bulletin entitled Die Casting News has been introduced by 
the Zinc Alloy Die Casters Association, an affiliated member 
of the Zinc Development Association. The first issue is 
attractively laid out and contains a number of reproductions 
of photographs, and also details of current applications of 
castings of this type. The items chosen illustrate the various 
advantages of the process, such as good finish, the ability to 
produce complex shapes, and the minimizing of machining 
time. Among the automobile applications referred to are 
carburettor bodies, headlamp cowls and styling motifs. 

Copies of Die Casting News, which will be published 
three times per year, are obtainable on request from the 
Zinc Development Association, 34 Berkeley Square, London. 
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A NOTEWORTHY addition to the range of diesel 
engines made by F. Perkins Ltd., of Peterborough, is the 
four-cylinder 4-42 litre Four 270D unit. In effect a develop- 
ment from the familiar L4 engine, it is intended for similar 
duties, namely tractors, combine harvesters and industrial 
and marine applications. Undoubtedly the most interesting 
feature of the new engine is the direct injection system. 
Hitherto the company has been faithful to the swirl chamber 
layout, with which it has achieved very good results, so the 
Four 270D unit represents something of a milestone in 
Perkins history. A major changeover to direct injection is 
not foreshadowed by its introduction, but the makers 


The new Perkins Four 270D engine is of orthodox and robust design 
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NEW PERKINS ENGINE 


Four-Cylinder Multi-Purpose 4-42 Litre 


Diesel Unit with Direct Injection 


consider that, for the speed and the type of duty concerned, 
the system has certain manufacturing and operational 
advantages. Exceptionally low fuel consumption and easy 
cold starting are claimed for the engine. 

As on the L4 engine, the bore is 108 mm (4-25 in) and the 
stroke 120-6 mm (4-75 in). A single iron casting forms the 
crankcase and cylinder block, and wet cylinder liners are 
fitted. The joint face for the sump is on the horizontal plane 
through the crankshaft axis. Thin-wall bearings with a 
copper-lead lining are employed for the three main bearings 
and the big-end bearings, so the crankshaft journals are 
induction hardened. Location of the big-end caps is by 
serrations on their two abutting faces. A spiral gear on the 
camshaft, between numbers 1 and 2 cylinders, drives the 
gear type oil pump. Both the camshaft and the C.A.V. 
DPA fuel pump gears are driven by a spur gear on the 
forward end of the crankshaft. The fuel pump governor is 
of the mechanical type, and slotted holes in the driving gear 
are provided to allow for adjustment of the pump timing. 


Direct injection is 
used in conjunction 
with offset, toroidal 
combustion chambers. 
There is no masking 
of valves or ports 





Formed in the piston crowns, the open combustion 
chambers are of toroidal shape, the axis of the toroid teing 
slightly offset from that of the piston. Fully floating gudgeon 
pins are employed and each piston carries five rings: above 
the gudgeon pin are three compression rings and a scraper 
ring, while there is another scraper ring below the pin. 
Except in the case of the unit for combine harvesters, the 
top compression ring is chromium plated. 

The camshaft actuates flat-base tappets and orthodox 
push rods and rockers; duplex valve springs are employed on 
the vertical valves. The four-hole injectors are inclined and 
offset in the cylinder head, and the individual sprays are so 
arranged as to ensure maximum utilization of the air. Valve 


Automobile Engineer, March 1959 





or port masking is not employed to govern the air swirl in 
the cylinders. Instead, the speed and direction of the 
incoming air are controlled by the design of the inlet ports. 

Fuel is lifted to the DPA pump by a diaphragm type 
pump, mounted on the top of the timing case and actuated 
by a push rod and an eccentric on the hub of the fuel pump 
gear carrier. Provision is made on the cylinder head for the 
fitting of a paper element fuel filter. Except on the marine 
version, the cooling system embodies a thermostat, and the 
centrifugal water pump is belt driven from the crankshaft. 
A fan can be mounted on the pump pulley if desired. In 
the marine form of the engine, the pump is gear driven from 
the timing train, and a thermostat can be fitted where 
necessary. 

The 12 volt generator is driven by the same belt as the 
water pump, and there is accommodation at the rear of the 
unit for a normal starter motor. A Thermostart heater is 
fitted in the air intake manifold. Provision is made for the 
mounting of decompressor gear, to permit hand starting. 





A power take-off from the camshaft gear can also be fitted. 
Maximum continuous torque from the power take-off is 
35 lb-ft, but an intermittent torque of 40 lb-ft is permissible. 

Exclusive of air cleaner, flywheel, starter motor and ring 
gear or flywheel housing, the tractor version of the engine 
weighs 680lb dry. The industrial unit similarly weighs 
722 lb; weights for typical tractor and industrial flywheels 
and starter rings are respectively 105 and 1761b. In its 
marine form, complete with direct-drive gearbox and acces- 
sories, including starter motor, the unit has a weight of 
1,170 Ib. 

At the maximum governed speed of 2,000 r.p.m., the tractor 
engine develops 62 b.h.p. gross, and its maximum torque 
of 189 lb-ft is produced at 1,000 r.p.m. The industrial 
engine has a gross output ranging from 32-6 b.h.p. at 1,000 
r.p.m., with 172 lb-ft torque, to 56-5 b.h.p. at 2,000 r.p.m., 
at which speed the torque has fallen to 148 lb-ft. Again at 
2,000 r.p.m., the power of the marine engine, measured at 
the output flange of the direct-drive gearbox, is 58 b.h.p. 


New British Cars 


SUMMARY OF THE NOTEWORTHY FEATURES OF RECENTLY INTRODUCED VEHICLES 


M.G. Magnette Mik Til 


Tue post-war M.G. Magnette, though bearing no 
resemblance to earlier models of that name, carried on the 
company’s traditions of lively performance and good 
handling. This successful model is now superseded by the 
Magnette MKIII, which was announced early in February 
and which should provide much the same characteristics 
as its predecessor. Although the Mk III version still has 
the 1,489cm' B.M.C. Series B four-cylinder engine, with 
minor modifications, it is in no way a derivative of the 
earlier car. Styled by Pinin Farina, the unitary body-chassis 
structure is completely new and provides considerably more 
accommodation for passengers and luggage than did the 
Z models. The range of vision is also improved by virtue 
of increased window area. 

Of orthodox design, the unitary structure has 20 S.W.G. 
steel outer panels and floor. The side members extend the 
full length of the vehicle and the flooring is extensively 
ribbed for added stiffness. Although the overall length and 
width of the MkIII model are greater by 9} in and 2} in 
respectively than the corresponding dimensions of the Z 


The new M.G. Magnette Mk Iii 
has trim lines, though the rear 
overhang is pronounced. Both 
the bumpers are of the wrap- 
round type, as are the wind- 
screen and rear window 
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series, the wheelbase is 2}% in less, being 8 ft 31% in; the 
front track is 2} in less and the rear track 1} in less. The 
earlier vehicle had equal front and rear tracks of 4 ft 3 in. 
It follows that the overhang all round is greater, and the 
increased dimensions have resulted in a slight increase in 
weight, from 21} cwt to 22} cwt. 

The body stvling conforms with the modern trend. It 
features a f4!ling bonnet line, between slightly peaked front 
mudguards, #id not very pronounced tail fins, which extend 
half way along the rear doors. Increased door width is a 
notable feature of the new body and it is matched by greater 
interior width, particularly at the rear, where the cushion 
width and elbow room have both been enlarged by 44 in. 
Even more marked is the increase in boot capacity from 
12 to 19 ft®; the boot lid is counterbalanced by torsion bars 
to avoid the use of a stay. The spare wheel is carried below 
the floor of the boot. A noteworthy feature of this car is 
that the heater and windscreen washers are standard 
equipment. 

All the interior finish is of a high quality, with leather 
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upholstery and a walnut veneered facia. The windscreen 
and rear window are of the wrap-round type, as are the 
bumpers, which have shallow over-riders. Polished stainless 
iron is employed for the waistline and the surrounds of the 
windscreen and windows. A welcome detail is the use 
of the so-called zero-torque door locks: not only do these 
locks permit the doors to be shut by finger pressure but they 
embody safety catches, operated before the doors are shut, 
which prevent accidental re-opening from the inside. 
Considerable attention has been paid to dust sealing and 
sound insulating of the body. 

A conventional front suspension layout has been adopted. 
It embodies forged wishbones of unequal length, in con- 
junction with coil springs and lever type dampers to which 
the upper wishbones are attached. Carrying the complete 
front suspension assembly is a cross member on rubber 
mountings under the front of the body structure. The 
sensitive and accurate rack and pinion steering gear of the 
earlier Magnettes is replaced by a steering box of cam and 
peg pattern, operating through a three-piece track rod. This 
change has been made for two reasons: it has allowed the 
steering column to be raked at a more comfortable angle, 
and results in less road reaction at the steering wheel. 


The live hypoid rear axle is carried on long semi-elliptic 
springs with rubber bushed shackles and lever type 
dampers. Because of the reduction in tyre size from 
5-50-15 in to 5-90-14 in, the axle ratio has been raised from 
4-55:1 to 4-30:1. With these smaller wheels, the brake drum 
diameter has been reduced from 10 in to 9 in, but the width 
of the front brake linings has gone up from 1} in—still 
employed at the rear—to 2} in. As a result, the total lining 
area is 147 in? as against the previous 134 in?. 

As before, twin S.U. carburettors are fitted to the Series B 
engine, but they are of the latest H.D.4 type, incorporating 
a separate slow-running system and improved sealing of the 
jet tube assembly. Modifications to the exhaust manifolding 
have resulted in greater freedom of gas flow, and hence a 
small improvement in the torque characteristics. To 
improve part-throttle fuel economy, the inlet manifold is 
now exhaust heated, a feature that accounts for the slight 
fall off in peak power. The maximum gross output is 
quoted as 66-5 b.h.p. at 5,200 r.p.m., as against 68 b.h.p. at 
5,400 r.p.m. for the previous unit. A short, central lever 
operates the four-speed gear box, which has synchromesh 
on second, third and top, and provides internal ratios of 
1:1, 1-37:1, 2-21:1 and 3-64:1, with a 4-76:1 reverse. 


Vaaxhall Victor Series 2 


INCE its introduction two years ago, the 1,507 cm* 
~ Vauxhall Victor has undergone a steady process of 
refinement. Although all the minor improvements evolved 
during that period are incorporated in the Series 2 model, 
announced towards the end of February, the most important 
changes are to the styling, which has been considerably 
enhanced. The main aim of the body modifications has 
been at attaining a better appearance by smoothing out the 
swagings and changes of section, which failed to meet with 
universal approval on the Series 1 cars. In addition, the 
front and rear aspects have benefited from a simplification 
of the decorative treatment. 

The most noticeable alterations to the side elevation are 
the increased curvature at the front of the roof, and the 
reshaping of the rear door panel above the waistline, to 
eliminate the former swaging. A change has been made in 
the form of the rear wings to blend them into the bumper, 
which is now of wrap-round pattern and simpler design. 
The boot lid shape has been improved by the elimination 
of the depression round the lock. At the front, the radiator 
grille has been widened, and embodies the side and indicator 
flasher lamps at its extremities. The front bumper, too, 
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has been simplified; its strength is increased, and the wrap- 
round extends to the wheel openings. 

A new design of bench type front seat on the Standard 
and Super models provides greater comfort for its occupants 
and more foot room for the rear seat passengers. The 
newly introduced de Luxe Victor has separate front seats 
which, like the bench seat, are adjustable by means of 
spacers for height and angle. This model has upholstery 
in two-tone leather, but single-colour Vynide continues to 
be employed on the other models. Another refinement of 
the de Luxe Victor is the fitting of tread plates on the 
door silis. On the Estate Car, the latest version of which 
in general has been modified in the same manner as the 
saloons, luggage space and loading width have been 
increased. This has been done by repositioning the spare 
wheel, which is now mounted vertically against the right- 
hand side of the rear compartment. 

The unitary chassis-body structure is unchanged from 
that of the later of the Series 1 models, except in respect 
of the styling details already mentioned. Among the modi- 
fications effected during the past two years are improve- 
ments to the body sealing, and stiffening of the front doors. 


Styling changes effected in the 
development of the Vauxhall 
Victor Series 2 have noticeably 
improved the appearance of the 
vehicle. Few mechanical alter- 
ations have been found necessary 
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The locks are of the burst-proof type and the rear locks 
embody safety catches to prevent children from accidentally 
opening the doors. A practical point is the treatment of 
the undersurfaces of the body with a 0-1 in thick layer of 
bituminous compound, a feature likely to extend in popu- 
larity on quantity produced cars. 

During the development period, changes have been made 
in the production of the gears for the three-speed gearbox, 
which has synchromesh on all forward gears. Rear axle 
noise has been reduced by a modification to the tooth form, 
and every axle is individually checked for correct pinion 
loading. No alterations have been required to the 
suspension, steering and braking systems. To minimize 
thermal distortion, brake drums of the two-piece type are 
used; their diameter is 8 in and the lining width is 1} in. 

In the Victor, the engine has a stroke : bore ratio of 0-96 
and develops 54-8 b.h.p. gross at 4,200 r.p.m. .Its maximum 


torque of 84-5 lb-ft is produced at 2,400 r.p.m. Piston noise 
is kept to a minimum by offsetting the gudgeon pin axes 
from the cylinder axes. Among the changes made since 
the unit was first introduced are an increase in the fan 
diameter, with an appropriate reduction in its speed by 
means of a larger pulley, and complete redesigning of the 
exhaust system. On the Series 2 models, the radiator is 
about 5 per cent larger than before, and is mounted lower 
and further forward. 

As with the earlier version, the Victor Super is more 
elaborately equipped and decorated than the standard 
model. The specification of all the Series 2 vehicles includes 
two-speed electric windscreen wipers; these, however, leave 
a considerable area unwiped in the middle, a point that is 
difficult to overcome with a wrap-round screen. Thermal 
interrupters are fitted in the lighting and wiper circuits to 
prevent any damage to the system through overload. 





Sparking Plug Development 


IN THIS country, much of a vehicle’s running life is spent 
in traffic conditions, where full throttle is rarely held for 
more than a few seconds at a time. Combustion chamber 
temperatures therefore are relatively low. Although, under 
these conditions, the sparking plugs must run hot enough 
to prevent fouling, they must also be able to withstand, with- 
out overheating, the prolonged spells of high-speed running 
that will become increasingly possible as the new roads are 
completed. As power outputs become greater as a result 
of engine and fuel developments, the maximum operating 
temperatures will depart further from the traffic running 
temperatures. In other words, a wide heat range will 
become increasingly necessary for the plugs. 

The problem of extending the heat range is receiving 
considerable attention at the K.L.G. factory at Putney Vale. 
While much can be learned from bench test programmes on 
actual vehicle engines, such tests are limited in scope because 
of the difficulty of making major alterations required to vary 
the operating conditions. For this reason, extensive use is 
made of a Heron heat rating machine, which permits the 
severity of the conditions to be varied as required during 
running. The Heron engine, a 17-6 in® single-cylinder unit, 
was originally developed for fuel octane rating work but has 
now, of course, become the S.A.E. standard means of 
assessing plug heat values. 

Petrol injection is employed on the Heron and it is fed 
with purified air, at a fixed temperature. The air is pre- 
compressed and the boost pressure can be controlled by a 
valve. Because of the need to withstand pre-ignition, and the 
attendant high pressures, the connecting rod and big end 
bearing are unusually robust. To deal with the elevated 
temperatures attained, the piston crown and valves are 
sodium cooled. A thermocouple in the cylinder head permits 
readings corresponding to plug temperatures to be taken. 

The engine is run at 2,700r.p.m., this being an S.A.E. 
standard speed that has been found to give the least favour- 
able plug heat reading. During the test, the bocst is 
increased by 41b/in? at a time, with intervals to allow condi- 
tions to become steady and instruments to be read, until 
pre-ignition takes place. The onset of pre-ignition is 
indicated by a sudden increase in the plug temperature, from 
about 600 deg C to 800 deg C or more. The amount of boost 
needed to cause pre-ignition is a direct measure of the heat 
value of the plug. 

As can be seen from the accompanying illustration, the 
instrumentation of the Heron equipment is comprehensive. 
It includes a Cambridge temperature indicator, a large 
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This Heron machine is extensively used by K.L.G. Sparking Plugs Ltd., 
to ascertain plug heat values under controlled operating conditions 


induction pressure gauge and a tachometer, also gauges for 
engine and brake coolant temperatures, and oil and air 
temperatures. For the convenience of the testing staff, a 
desk for the recording of results is installed on the test rig. 


Mond Nickel Fellowships 


APPLICATIONS are now invited by the Mond Nickel 
Fellowships Committee for the award of the Fellowships for 
1959. The purpose of the Mond Nickel Fellowships is to 
give additional training and experience to selected applicants 
of British nationality who are educated to university degree 
or equivalent standard. By such additional training, the 
recipients will be better qualified to hold executive or 
administrative positions in the metallurgical industry. 

There are no age limits for the Fellowships, but they are 
seldom awarded to persons above the age of 35. Each 
Fellowship is valid for one full working year, and it is hoped 
to award five each year. The approximate value of a Fellow- 
ship is £900 to £1,200. Applicants will be required to give 
details of the programme of training in respect of which they 
are applying for the award, as well as particulars of their 
education, qualifications and previous career. Further 
information and application forms may be obtained from the 
Secretary, Mond Nickel Fellowships Committee, 4, 
Grosvenor Gardens, London, S.W.1. The closing date for 
the submission of application forms is Ist June 1959, 
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CONTINENTAL DESIGN TRENDS 


Some of the Factors Influencing the Design of Heavy Commercial Vehicles in Europe 


Ix Western Europe the number of motor vehicles on the 
roads is growing rapidly. Between 1950 and 1955, there was 
an increase of about 75 per cent in passenger cars, buses and 
trucks, and between 1955 and 1960 there will be a further 
rise of more than 50 per cent. The augmentation in the 
volume of railway freight transport from 1950 to 1955 was 
only 16 per cent, and the increase during the succeeding 
five years is expected to be of the order of 10 per cent. On 
the Ist January, 1958, of the 25,000,000 trucks and buses 
that were circulating in the world, 8,000,000 were in Europe. 

In 1946 the volume of road transport freight carried in 
Holland, for instance, mounted to 1,914,000,000 tonne-km, 
and by 1956 it was 3,562,000,000 tonne-km, the increase being 
85 per cent. During 1957 the Netherlands State Railway 
transported 15,905,000 tonnes of freight and 189,400,000 
passengers. At the same time, the road transport services 
hauled 70,200,000 tonnes of freight and 348,000,000 
passengers. These figures give some idea of the trends in 
demand for commercial vehicles. 

In general, there is little fundamental difference, with 
regard to the overall design and construction of transport 
vehicles, as between different countries round the world, 
except where comparison is made between vehicles in use on 
the North American Continent and other countries. How- 
ever, factors such as climate, geographical conditions, local 
demands and preferences entail differences in detail. 
Transportation in the oil fields is in an entirely different 
category, because the carriage of heavy equipment over 
undeveloped territories can only be effected by special 
vehicles, and these are manufactured in very small numbers. 
In the discussion that follows, only conventional transport 
vehicles will be considered, the minimum payload capacity of 
which is 7 tonnes, and which are currently available on the 
European Continent. 


Statutory regulations 

Because of the ever increasing density of traffic, and owing 
to economic pressures tending to increase load carrying 
capacity of individual vehicles, statutory regulations are 
playing an important part in the determination of design 
specifications with regard to performance, capacity and 
overall dimensions. For example, in Germany, drastic 
restrictions came into force on the Ist January, 1958. Some 
of the most important of these are as follows: 

1. The G.T.W., which for a tractor with semi-trailer and 
for a truck with trailer used to be limited to 35 and 40 tonnes 
respectively, has now been reduced to 24 tonnes; the trailer 
must not be heavier than the truck. 

2. The G.V.W., which was 16 tonnes for trucks or buses, 
both with two axles, has now been reduced to 12 tonnes for 
trucks only. 

3. The maximum permissible load for two axles (tandem 
axle) is now only 12 tonnes, while’ the maximum weight of 
three or multi-axle vehicles is 18 tonnes. 

4. The maximum length of a truck with three axles 


* Abstracted from ape by Fhr. A. R. F. van der Goes, of Van Doorne’s 
Automobielfabriek N.V., presented in London at a meeting of the Institute 


of Road Transport Engineers, on 22nd January, 1959 
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should be not in excess of 32 ft (10 m) instead of 39 ft (12 m). 

5. The maximum length of a truck with trailer has been 
reduced from 65 ft (20 m) to 46 ft (14m), while the overall 
length of a tractor with semi-trailer has only been reduced 
from 46 ft (14m) to 42 ft (13 m). 

With regard to the technical aspects of construction, the 
German traffic legislation lays down that a truck, or a truck 
with trailer, weighing in excess of 9 tonnes, or a bus weighing 


POWER OUTPUTS RELATIVE TO LADEN WEIGHTS 








| B.h.p. | G.V.W. B.h.p. tonne 
Berliet GLR 125 16°5 7°7 
DAF A1500 120 11 11 
DAF A2000 165 15 1] 
Fiat 682N2 150 18 8-4 
Magirus Jupiter 170 14 12 
Mercedes L333 200 16 12°5 
Willéme 615 175 26 6/8 











more than 5 tonnes, must have an exhaust brake. When the 
vehicle is negotiating a bend in the road, the overall width 
occupied by the track of the tractor and semi-trailer or 
trailer must not be more than 18ft. Finally, German 
trucks are required to have engines producing a minimum of 
6 b.h.p./tonne weight of the tractor and trailer; this latter 
regulation is not enforced so far as vehicles of foreign 
manufacture are concerned. All vehicles put into operation 
for the first time after the Ist January, 1958 have to meet 
these new requirements, while existing vehicles have to meet 
them by the Ist January, 1960. These regulations tend to 
favour the semi-trailer, and the author criticizes the arbitrary 
interference with the economic and technical factors that 
would otherwise lead to more natural development of 
road transport. 


Forward control 

These legal regulations that have come into force in a 
large area of Central Europe are leading to even greater 
interest than hitherto in forward control layouts. In this 
connection there is still much to be desired so far as design is 
concerned. One of the disadvantages of this layout is the 
fact that there is generally only one seat available in addition 
to that for the driver. Another is that since the seats in the 
cab are relatively high above the front axle, which is an 
instantaneous centre in respect of certain modes of ride 
vibration, the seat is subject not only to vertical movements 
but also to horizontal ones. This is why seat arrangements 
in this type of vehicle have been the subject of so much 
experimentation. 

The most important advantages of the layout, of course, 
are the excellent range of visibility from the cab and the 
high proportion of the overall length of the vehicle that is 
available for the pay-load. Another advantage is that it is 
more practical with the cab over engine layout to fit a bunk 
behind the driver and the passenger; for operation on the 
Continent this is an important feature, because of the long 
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distances covered and the fact that the crew may have to 
spend nights away from home. 

Despite the advantages of the cab over engine design, it 
would appear that at least for many years there will be a 
demand for the normal control layout. With this layout, 
engine noise and fumes are more easily kept out of the cab, 
and the forward engine installation tends to give the driver 
more protection in the event of an accident. Moreover, with 
this type of arrangement, there is more space in the cab for 
the crew. 


The engine 

The demand for increased engine power has developed 
steadily over the years. It has arisen not only because of the 
trend towards higher payloads but also because of the 
increasing density of traffic. In the fully laden condition, 
the power : weight ratio is generally 7 to 9 b.h.p./tonne but 
sometimes is in excess of 10 b.h.p./tonne, as can be seen from 
the accompanying table. Where trailers or semi-trailers are 
employed, the overall power: weight ratio is in general 
6 b.h.p./tonne. Since, as has already been mentioned, the 
overall power: weight ratio of 6 b.h.p./tonne is a legal require- 
ment in Germany, trucks manufactured in that country 
generally have relatively powerful engines. For the truck alone, 
the power : weight ratio is generally about 12 b.h.p./tonne. 
Turbocharging is becoming popular and it is felt that the 
demand for this arrangement will increase as turbocharger 
units become available in larger numbers. The advantages 
of turbocharging are, of course, that under many conditions 
of operation, fuel economies can be effected, and the improve- 
ment in power output is obtained without materially in- 
creasing the length of the engine installation. 

It is of interest to note that a number of European manu- 
facturers are employing the V-type engine. Among these 
are Magirus Deutz, MWM< and Tatra. In France, Bernard 
have recently introduced a 200 b.h.p. V-type engine, which 
is air cooled. Air cooled engines of other layouts are manu- 
factured in Germany, by MWM and Magirus Deutz, and 
in Czechoslovakia, by Praga and Tatra. 


Gearboxes 

In connection with gearbox design, the aim is at simplifying 
the work of the driver by reducing the demands on his skill 
and concentration on physical tasks. Another advantage 
obtained by this simplification is a reduction in maintenance 
costs, since the mechanical components of the transmission 
and engine are less likely to be subject to improper treatment. 
Owing to the development of tyres of higher carrying 
capacity, and since trailers are used more widely as motor- 
ways are extended, the capacity of gearboxes is steadily being 
increased. At present the range of ratios for heavy com- 
mercial vehicles is of the order of from direct drive to 10: 1, 
and this spread is necessarily accompanied by increases in 
the number of ratios available to 5, 6 or even more speeds. 
Contrary to earlier ideas, at least two speeds lower than the 
direct drive must be suitable for long periods of operation. 
On the other hand, in many gearboxes the highest-but-one 
gear is the direct drive. In general, the overdrive is selected 
for operation when the vehicle is empty and is required to 
operate at high speeds for long distances. 

As the number of ratios is increased, so also are the 
demands on the driver. It seems likely, therefore, that 
power assisted gear shifting devices will become more 
popular. Dog clutches are generally employed for the 
selection of the highest and most frequently used speeds, 
since engagement with this arrangement is more easily 
effected than with sliding spur type gears. For public 
service vehicles, dog clutch engagement is even more 
widely adopted than for trucks. Since this type of vehicle 
chassis is generally very different from that of a truck, and 
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the gearbox is generally a greater distance from the driver, 
remote control is necessary. This not only calls for power 
assistance by means of air pressure, vacuum or hydraulic 
pressure, but also the gearbox has to be fully synchronized 
because of the lack of feel of the control experienced by 
the driver. 

Since the refinements already mentioned represent 
additional complication and cost, it is probable that the 
demands for them will vary as between one country 
and another. For example, a wider range of ratios obviously 
will be necessary in mountainous than in flat countries, 
especially where the roads are good. In some instances, a 
two-speed auxiliary gearbox or a two-speed axle may be 
the best solution to the problem. For city buses, where 
only a moderate top speed is required, a reduction of between 
3-5: 1 and 4-5: 1 is sufficient, provided there are not any 
exceptionally steep hills on the routes. 

Since, by combining the main and auxiliary gearbox, 
additional ratios can be obtained with a minimum of wastage 
of space, a number of manufacturers, for instance, Saurer, 
have adopted this method of obtaining double the number of 
ratios that would otherwise be available. For buses, the 
ease of gearshifting can be improved by the employment of 
gears that can be shifted under load. This is done by ZF, 
for example, by electro-magnetically actuated friction 
clutches. A hydro-mechanical gearbox is also being manu- 
factured in Europe. It comprises a torque converter, which 
is used for moving off from rest, after which the normal 
gears are used to obtain the higher speed range. The 
greatest obstacle to the introduction of more advanced 
gearboxes is that of cost. 


Axles 

As has already been mentioned, two-speed axles can be 
employed to increase the number of gear ratios available, 
but they have disadvantages. One is high price and another 
is the increase in axle weight and, therefore, riding qualities. 
The new regulations in Germany will lead to even greater 
interest in the application of a third axle, since it will enable 
operators to carry an additional 6 tonnes. In fact, to meet the 
expected demand, many European manufacturers have 
introduced trucks with tandem axles. 

For passenger transport on relatively poor roads between 
small villages, DAF have developed a bus chassis, the type 
B3000, with a tandem rear axle layout. With this design the 
front axle load is 3,500 kg (7,717 Ib) and the load on each 
rear axle is 4,800 kg (10,5841b). With its full load of 
passengers, the G.V.W. of this bus is 13,100 kg (28,885 Ib). 

On the Daimler Benz LP333 truck, the load on each of the 
two steered front axles is 4 tonnes and, therefore, power steer- 
ing is employed; the load on the single rear axle is 8 tonnes. 
In general, power steering becomes desirable when the load 
on the front axle exceeds 3,500 kg (7,717 Ib). 


Air suspension 

Despite the relatively short period of development of air 
suspension, satisfactory results have already been obtained. 
The life of the elements has been shown by experience to be 
at least 50,000 to 60,000 miles and they need almost no 
maintenance. Since there is practically no inherent damping 
in air springs, some manufacturers have found it necessary 
to employ two shock absorbers for each wheel. Most of the 
suspension units currently used on the Continent have been 
developed in co-operation with tyre manufacturers such as 
Dunlop Rubber Co. Ltd., Firestone Tyre and Rubber Co. 
Ltd., and General Tyre and Rubber Co. 

The new Daimler Benz Grossraum bus, type 0-317, has 
two air spring elements on the front axle and four on the 
rear axle. Inside each is a hard rubber bump stop, which 
serves as an emergency spring should the air pressure fail. 
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The front axle is located by means of three arms, one 
transverse and two longitudinal, and the rear axle is similarly 
located. Four telescopic shock absorbers are employed on 
each axle. On the Henschel HS 160 USL bus, there are 
also two air spring elements at the front and four at the rear. 
However, in conjunction with the air springs, leaf springs 
are employed to locate the axles and to carry part of the 
weight of the vehicle. 


Controls and brakes 

Controls play an important part so far as safety is concerned. 
In Germany, as has already been stated, trucks with a G.V.W. 
of over 9 tonnes and buses of over 5 tonnes must have an 
exhaust brake. It has to be borne in mind, however, that gear 
changing with the exhaust brake in operation would be 
hazardous, if after the clutch pedal has been depressed, 
the engine stops and the driver can no longer engage any 
gears. This danger can be obviated by arranging for the 
exhaust brake to be operated by means of the left foot so 
that when the left foot is used to depress the clutch pedal it 





cannot be operating the exhaust brake at the same time. 
Where the G.V.W. exceeds 12 tonnes an auxiliary device is 
required for the operation of the hand brake. It is for this 
reason that many European manufacturers have introduced 
double pull type hand brakes. 
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Rosan Screwed Inserts 


ONE OF the difficulties with which engineers are faced 
when using soft alloys such as aluminium, magnesium or 
zinc, is that it is unwise for studs or set bolts to be screwed 
into the components if there is any likelihood of their being 
removed and replaced by unskilled labour. In any case, 
if the components are dismantled regularly, the threads 
tend to wear and finally strip. To overcome this problem, 
the Instrument Screw Co. Ltd., of Northolt Road, South 
Harrow, Middlesex, produce Rosan Permanently Locked 
Studs and Inserts. 

These are similar to the more conventional components 
except in that a serrated collar is formed on both the stud 
and the insert. As can be seen from the accompanying 
illustrations, the collar on the stud is immediately above the 
threaded portion that is screwed into the soft metal. On 
the inserts, for receiving set bolts, the collar is similarly 
positioned relative to the external thread but, of course, it 
is at the outer end of the insert, which is internally threaded 
to receive the set bolt. 

The Rosan stud or insert is screwed into a hole in the soft 
metal component. This hole is countersunk to receive an 
internally and externally serrated lock ring, which is 


The diagrams on the left illustrate Rosan studs, which can be screwed 
into their holes and locked; those on the right show inserts for use in soft 
metals where set bolts have to be used to secure components 
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assembled over the stud or insert until its internal serrations 
engage with those on the stud or insert. Finally, the ring 
is driven into the soft metal, where it is accommodated in 
the countersink at the top of the hole. Its outer serrations, 
which are undercut to form broaches, cut their way into the 
soft metal as the ring is driven home until it is flush with 
the surface of the metal. 

Should it become necessary to remove the stud or insert, 
it can be replaced with either an identical unit or a larger 
one. In the event of a design change, or for any other 
reason, a solid blank can be fitted to save the scrapping of 
an otherwise serviceable component. 

Standard drills and taps are used for preparing the 
component for receiving the Rosan unit. Both the studs 
and the inserts are manufactured slightly oversize in 
diameter, to ensure that they fit firmly. Simple wrenches 
and punches are available for the installation of the inserts, 
studs and locking rings, but even these are not regarded as 
essential. 

Among the advantages of the Rosan system is the fact 
that, since the teeth of the locking rings are in the form of 
broaches, they cut through the metal, thus avoiding distor- 
tion and local stressing. The components are suitable for 
application where positive locking is required under 
conditions of vibration, high stress or temperature changes. 
They are also capable of taking relatively high torques, and 
are especially useful where locking type nuts are employed, 
or where the nuts or bolts may become rusted, corroded or 
mechanically jammed and have to be forcibly removed. 


Carpet Binding 

A NEW product known as Jiffybind has been introduced 
recently. It can be used to protect the edges of all types 
of carpeting against fraying, and thus it obviates the need 
of binding tape or sewing. Jiffybind is a self-sealing liquid 
paste that is applied from a tube to the upper and lower 
surfaces of the carpet edge, for a width of about 1 in, and 
then allowed to dry. For coconut matting, a 2 in width of 
application is recommended, while the Axminster type of 
carpet is bound by fraying the edge for about 1 in, applying 
Jiffybind to the back, and pressing the frayed ends on to it. 
The paste is available in a wide variety of colours and is 
manufactured by D. C. Loncraine and Co. (Jiffytex) Ltd., 
whose address is Barrow Works, Pewsey, Wiltshire. 
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Supplement | Oil 


Benefits Obtained by the Use of this Oil in Petrol Engines 


J UDGING from the results of recent tests conducted in 
the laboratories of one of the additive manufacturers, petrol 
as well as diesel engines can benefit from lubrication with 
detergent oils to the U.S. Defence Department specification 
2-104B Supplement 1, which though now obsolete is still 
recognized. Apparently, private car petrol engines, especially 
the smaller ones, when lubricated with oil to Supplement 1 
standard, often show wear rates almost half those experienced 
when running on a straight oil. Another important fact 
that was demonstrated was that an improperly formulated 
multigrade oil can give worse results than one of single 
viscosity. 

Thirteen engines were involved in these tests. The service 
conditions were selected to promote cold sludging and acid 
formation, as against the more normal high speed-load 
tests. Four oils were used for the comparative tests: a 
straight untreated S.A.E.20, a Supplement 1 S.A.E.20, a 
10W/30 untreated multigrade, and a 10W/30 multigrade to 
Supplement | standard. The investigations into the behaviour 
of each of the four oils were carried out by using them in a 
Morris Minor, 803 cm*, overhead valve, four-cylinder engine 
and a Hillman Minx, 1,390 cm’, overhead-valve, four- 
cylinder unit. In addition, two Triumph TR2, 1,997 cm‘, 
overhead-valve, four-cylinder and two Vauxhall Velox, 
2,230 cm’, overhead-valve, six-cylinder engines were run 
on S.A.E.20 straight oil and S.A.E.10W/30 multigrade to 
Supplement | standard of detergency. 

All these engines were operated in vehicles driven under 
carefully controlled conditions, 40 m.p.h. and 100 miles 
per day never being exceeded. As a further precaution, 
the drivers were changed every fortnight. The vehicles 
were always parked in the open. Engine oil was drained 
and replenished every 2,500 miles, and filters changed every 
5,000 miles. To provide some comparison with more normal 
operating conditions, a Morris Minor Traveller’s Car, in 
normal use, was also run on Supplement 1 S.A.E.20 oil. 


Table 1—INSPECTION DATA ON OIL BLENDS TESTED 


The results with the latter vehicle were little different from 
those obtained with one of the controlled-test Morris Minors 
running on a similar oil. 

Tests were begun at the latter end of 1955, the cars being 
acquired earlier in the same year. Before the tests, each 
engine was dismantled and all components likely to be 
subject to wear were measured, the data being recorded as 
a basis for comparison at the end of the experiment. Any 
components showing signs of scoring or damage or which 
were outside their manufacturer’s tolerances were replaced. 


Table 2—OVERALL FUEL AND OIL CONSUMPTION 










































































T 
S.A.E. S.A.E.20 S.A.E 
Grade S.A.E.20 10W 30 Supp. 1 10W 30 
Supp. | 
Additive treatment 0-85°,, 70% V.1. |3-75% 5-0 
pour point | improver Y additive X, additive Xj 
depressant 0-85 7% V.I 
Z pour point | improver Y 
depressant 
Z 
Specific gravity 0-882 0-877 0-887 0-888 
A.P.I. gravity 28-9 29:8 28-0 279 
Flash point, COC, deg F 455 410 460 25 
Pour point, deg F —5 —35 —5 —35 
Carbon residue, 
Ramsbottom, °, wt. 0-07 0-10 1-09 1-40 
Viscosity, at 210 deg F, cS 9-10 11-77 9-33 12-30 
Viscosity, at 100 F, cS 79-43 71:35 79-69 77:74 
Viscosity, at 0 deg F, cS 7,500 1,850 7,000 2,500 
Viscosity index 97 141 101 138 
Total acid No. mgm, 
KOH ‘gm 0-08 < 0-02 1-7 25 
Total base No. mgm, 
jo eek pa 0-02 <0-02 3-1 42 
Sulphated ash, % wt. 
at 525 deg C Nil Nil 1-15 1-53 
at 775 deg C Nil Nil 1-10 1-46 
Barium, % wt. Nil Nil 0-54 0-73 
Zinc, % wt. Nil Nil 0-088 0-109 
am an ig % wt. Nil Nil 0-101 0-125 
Sulphur, % wt. — — 1:13 1-18 











Automobile Engineer, March 1959 


Car type Oi S.A.E Miles com- Overall petrol Overall oil 
grade pleted on test cons., M.p.g. | COnS., m.p.qt 
i ait 20 . 25015 38-9 817 
10W 30 
Supp. 1 24994 39-2 5433 
MAKE A 
10W 30 24993 91 1983 
= — nena 
Supp. | 24991 38-5 1315 
20 24992 1 1505 
10W 30 
Supp. 1 24990 30-3 1922 
MAKE B —_————- 
10W 30 24993 29°8 1724 
20 
Supp. 1 24992 295 1724 
20 25011 258 2084 
MAKE C 
10W 30 
Supp. | 25005 26-1 848 
20 24994 28:2 1851 
MAKE D 
10W 30 
Supp. 1 24989 29-1 1983 
MAKE A 20 
Uncontrolled Supp. | 24984 40:3 2498 











Assembly was selective so that clearances on engines of the 
same types were as nearly identical as possible. 

The repeated heating and cooling of the engines, occasioned 
by the short distance work, was intended to produce internal 
condensation and conditions of boundary lubrication when 
starting up. Such conditions are often met in service and, 
as expected, emphasized the worth of detergent oils in 
dealing with acidic sludge-promoting conditions, as against 
constant load and speed test procedures on the test bench, 
where the value of detergent oils has already been proved. 

In addition to the oil and filter changes, the cars were 
subjected to routine servicing at 1,250-mile intervals. No 
repair work was undertaken unless it was strictly necessary, 
for example, as it was when two of the test vehicles, one 
running on straight S.A.E.20 oil and the other on S.A.E. 
10W/30 multigrade Supplement 1 oil, developed exhaust 
valve burning after 10,000 miles. These failures were 
attributed to sub-standard materials, and all the exhaust 
valves were replaced on these two engines. None of the other 
engines showed any noticeable drop in performance and, 
except on the Morris Minor and Hillman Minx engines 
running on straight oils, no appreciable increase in oil 
consumption was detected during the 25,000-mile test. 
Piston slap was becoming evident only on engines running 
on the S.A.E.20 and 10W/30 straight oils that were used. 
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Hillman 1-39-litre 
SAG” «S.A.B20 | S.A.E.10W/30—_S.A.E.20 
Table 3—WEAR MEASURE- Supplement | Straight Multigrade Supplement 1 
etergent Straight Detergent 
MENTS, EXPRESSED IN 
THOUSANDTHS OF AN INCH, Increase in cylinder bore diameter at top 20 38 40 16 
AS OBTAINED WITH DIF- Increase in top ring side clearance 20 20 2:2 2:2 
FERENT OILS THAT WERE — in top rin butt gap aa 11-0 24-0 16-0 9-0 
ncrease in piston boss intern: jameter 05 03 0-1 0 
USED IN THE TEST VEHICLES Decrease in tappet effective length 0-6 10-6 7-2 $1 
Indentation of rocker pads 0-4 15 0-8 Nil 
Increase in timing chain length 06 1-2 3-1 3-4 
Increase in valve guide internal diameter 09 05 0-5 0-4 
Decrease in valve stem outside diameter Nil Nil Nil 0-1 
Increase in tappet sleeve internal diameter 0-3 05 03 03 
Main j wear Nil 0-1 05 Nil 
Crankpin wear Nil 0-1 Nil Nil 
Total wear of cylinder bore group 16-1 308 22:9 13-5 
Total wear of bearing group 11-7 36 3-0 55 
Teed wees off vabeo tein grcwp 3-2 145 10-9 66 
Total wear of auxiliaries group 155 19-7 12:9 12:1 











During the tests, little difference in fuel consumption, as 
between engines of the same make, was observed no matter 
which type of oil was used. Probably the effective difference 
in viscosity between the S.A.E.20 and the S.A.E.10W/30 
oils, was not sufficient to allow the multigrade oils to show 
any great advantage. If the comparison had been with 
S.A.E.30 oil, there might have been observations slightly 
more in favour of the 10W/30 oils. 

When the engines were stripped after the tests, the 
comparative cleanliness of those run on detergent oil was 
immediately apparent. Both the sludge deposits and the 
coating of varnish were largely absent from the engines run 
on additive-treated oil. The detergent oils also conferred 
benefits in respect of engine wear. In general, the cylinder 
bore wear was twice as much in the engines run on straight 
oil as in those operated on detergent oil. And the least 
wear rates were occasioned with Supplement 1 S.A.E.20 oil. 
The worst wear occurred in engines lubricated with the 
straight S.A.E.10W/30 multigrade oil. It was noticed that 
the biggest differences were shown in the smallest engines. 
This was probably because these engines were working 
harder under the test conditions, and the loadings were 
therefore higher. Distributor-drive gear wear was severe 
with one type of engine, but in all cases additive treatment 
reduced the wear rate. Combustion chamber deposits, 
though varying slightly in quantity, were of similar character. 


Table 4—WEAR MERIT RATINGS 




















It was obvious that the worst sludging occurred when a 
straight multigrade 10W/30 oil was used. In view of the lack 
of any improved road performance of the cars run on multi- 
grade oil, the tests showed that there is no point in using a 
straight oil treated with polymers to increase its apparent 
viscosity with rises in temperature. Operation with oils 
of this type was included in the series of tests only for 
interest, since most oil companies always incorporate anti- 
wear additives in them. Even if there should be some slight 
improvement in performance it is nullified by the extra sludge, 
higher rate of wear and more rapid lowering of efficiency. 
In order of credit, the performance of the oils was: Supple- 
ment 1 S.A.E.20, Supplement 1 S.A.E.10W/30, straight 
S.A.E.20 and straight S.A.E.10W/30. 

The inclusion of a Morris Minor Traveller’s Car in the 
test, although it was not subjected to the controlled conditions, 
was a wise move. It enabled a comparison to be made between 
the states of the controlled-test engines and an engine used 
more normally. The lack of restriction of speed in the case 
of the Traveller’s Car engine meant that it exhibited slightly 
more wear, and this was attributable to higher inertia 
loading. In general, however, the wear was of the same 
order as the controlled-test Minor that was also run on 
Supplement 1 S.A.E.20 oil. The success of the Traveller’s 
Car performance on this grade of lubricant underlined the 
value of Supplement 1 oil. 

Multigrade oil was shown to be largely undesirable, unless 
properly treated with detergent additives. The build-up of 
sticky black carbonaceous deposits on the backs of valves 


Hillman | Morris | Veuxhall | Triumph was shown to be so serious as to affect adversely an engine’s 
* breathing if no detergents were present in the oil. Sludge 
. ‘ 9 . . . 
S.A E-10W 30 straight ot 4 = = formation was so heavy on the primary gauze filter of one 
SAE 100 0 denrgent ae $4 eas a engine that it became completely blocked. 
From the test results it would appear that an aspect of 


Filters after use with, from left to right, S.A.E.20, straight; S$.A.£E.10W/30, Suppl. 1; S.A.E.10W/30, straight; and S.A.E.20 Suppl. 1 oils 


= 
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Morris 0-803-litre Triumph 1-99-litre Vauxhall 2-23-litre 
5 : 4 S.A.E.20 . > = . 
— S.A.E.20 S.A.E.10W/30 S.A.B.20 Supplement | S.A.E.20 5.4.5.308 [39 S.A.E.20 5.4.5.1067 (30 
Sueahene t Straight Multigrade Supplement 1 Jetergent Straight Su plement 1 Straight s ed 1 
Detergent Straight Jetergent normal etergent lergent 
operation) 
3-1 65 8-4 28 25 2:1 23 3-7 0-7 
78 10-7 3-1 5-2 10°8 0-3 05 10 10 
18-0 42-0 165 30-0 17:3 19-0 10-0 30-0 15-0 
0-2 03 05 03 0-4 Nil Nil 0-2 0-1 
3-0 36 3-2 16 1-6 5-8 83 43 47 
07 10 0-9 05 1-0 Nil Nil 10 0-6 
3-6 3-4 6-2 5-9 3-1 3-1 3-1 3-0 30 
09 0:8 0-7 0-6 2:2 28 1-2 03 0-6 
05 0-5 0-2 0-2 0:3 0:1 0-3 05 05 
0-4 03 0-2 05 0-2 Nil 0-3 05 06 
Nil 0-4 0-6 Nil 0-1 Nil Nil 0-2 Nil 
Nil 0-9 0:8 Nil 0-4 Nil Nil 03 Nil 
29-1 59-8 28-6 38-3 31-2 218 13-0 35-4 170 
44 8-0 47 1-1 l 2:3 15 6-4 59 
8-1 10-5 99 48 13:1 12:3 11-7 11-7 85 
63 6-4 9-8 9-4 2 49 55 5-8 47 

















The illustrations above and below show respectively the difference, so 
far as cleanliness is concerned, between the crankcase of an engine 
operated on S.A.E.10W/30, Supplement 1 oil and the same crankcase 
when the engine was run with S.A.E.20, straight oil in the sump 





engine design that calls for improvement is bearings. On 
many of the engines, there was no measurable wear of the 
main bearings and they were all in gocd condition after the 
25,000-mile test. Practically all the big end bearings, on the 
other hand, showed sign of stress and in many cases there 
was fretting and rupture of the bearing material. In one 
design of engine, the big end of the connecting rod was 
offset from the major axis of the rod and there was insufficient 
metal to spread the load from the axis of the rod over the 
whole bearing width. The result appeared to be that, under 
load, deflection of the overhanging portion of the bearing 
was causing most of the load to be taken by that part of the 
bearing directly beneath the axis of the rod, where severe 
local fretting occurred. 

It is of interest to note that fretting was more severe on 
engines running on Supplement 1 oil. With straight oils 
there seemed to be some benefit derived from the varnish 
deposited on the bearing surfaces. This poses a problem 
for the oil technologist: how to keep a protective varnish 
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coating on the bearings yet at the same time prevent it 
forming on pistons. It could perhaps be solved by using 
an additive effective in scouring lacquer at the high tempera- 
tures encountered on cylinder walls yet remaining ineffective 
at the relatively cooler bottom part of an engine. But the 
problem is much more appropriately a mechanical one. In 
the first place it seems likely that in many instances an 
increase in big end bearing area could be made at the expense 
of that of the main bearings, without altering the overall 
length of the crankshaft. Whereas big ends are overloaded, 
the mains are apparently working well within their ultimate 
limit. 

Careful design of connecting rods is called for to ensure 
that the loads are distributed over the bearing surface. 
Tougher materials, such as lead-indium, aluminium-tin, 
and copper-lead, now seem to be needed for modern 
engines, in which indicated cylinder pressures greater than 
hitherto are obtained. As copper-lead becomes more widely 
used for petrol engine bearings, so should the employment 
of detergent oils increase. Otherwise the acid erosion of 
copper-lead might be a problem as it has been with diesel 
units. There is also evidence of poor pressure distribution 
on pistons. 

During the initial dismantling for measurements before 
the tests, two engines had to be sent back to the manu- 
facturers. Cases of badly scored valve stems were discovered, 
and some parts were already outside the manufacturers’ 
tolerances. These facts indicate that, in some factories, 
tightening of quality control is needed. 

The experiments described have not only fulfilled their 
primary object of proving the value of additives in oils, but 
have also underlined the necessity for suitable additive 
treatment of multigrade oils. Moreover, they have high- 
lighted certain inherent weaknesses of mechanical design. 





Technical Dictionaries 


A CATALOGUE of technical dictionaries has recently 
been published by Bailey Brothers and Swinfen Ltd., of 
Hyde House, West Central Street, London, W.C.1l. It 
covers more than 180 subjects in a wide range of languages. 
The subjects are listed alphabetically throughout the 
catalogue. Dictionaries that cover a large variety of 
subjects, and those that are not on a specific subject, are 
listed under the heading “General”. Among the dictionaries 
under the heading “Motor Industry and Motoring” are 
works for the translation of technical terms in English, 
German, Swedish, Dutch, Croatian, Italian, French, 
Hebrew, Spanish, Portuguese, Norwegian and Russian. 
The catalogue is available free of charge from its publishers. 
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EXHAUST FUMES AND 


SMOKE 


Methods Employed by London Transport Executive to Control and Measure Exhaust Polution 


ly September 1958, an international conference on the 
technical inspection of motor vehicles was held in Brussels. 
One of the papers presented at the conference was entitled 
“The Control and Measurement of Fumes Emitted by 
Road Vehicle Engines”, by A. T. Wilford, Director of Re- 
search, London Transport Executive. A point made early in 
the paper was the tendency to single out the diesel engine as 
the black sheep of atmospheric pollution, regardless of the 
parts played by the petrol engine and the combustion of 
solid fuel. 

According to research in the U.S.A., the average petrol 
engine discharges about 7 per cent of its fuel intake in the 
form of unburnt hydrocarbons. Because carburettors are 
usually set to give an over-rich mixture for maximum power, 
a considerable proportion of carbon monoxide is inevitable. 
Owing to uneven distribution, even a chemically weak 
mixture can result in the emission of carbon monoxide. In 
contrast, even at the maximum acceptable smoke level, a 
diesel engine will discharge only 2 per cent of its fuel as 
unburnt hydrocarbons, and the gas contains very little 
carbon monoxide. Analyses of samples from London 
Transport buses gave a content of between nil and 0-066 per 
cent. However, the exhaust of a diesel engine that is smoking 
heavily can contain more than 7 per cent of carbon monoxide. 
Apart from the public resentment that it arouses, such 
smoke indicates a heavy wastage of fuel, so the vehicle 
operator has a strong incentive to minimize the nuisance. 

In the days before London’s buses had diesel engines, the 
authorities went to considerable trouble to ensure that their 
carburettors were set to give the lowest carbon monoxide 
content in the exhaust, consistent with satisfactory per- 
formance of the engine. For this purpose, exhaust gas 
samples were analysed, using the well-known Orsat analyser, 
modified to render it portable. Because of the low carbon 
monoxide content of diesel engine exhaust gases under 
normal conditions, a simpler apparatus is used, which 
determines only the proportion of carbon dioxide present. 
Samples are taken from the tailpipe of the exhaust system. 


The Hartridge machine employed for the testing of fuel injection pumps; 
on it, the timing of the pump is set and the elements balanced 
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The main causes of diesel engine smoke are, of course, 
incorrect setting of the fuel pump and, to a lesser extent, 
poorly maintained injectors. Nowadays, the use of special 
equipment for testing and setting diesel fuel pumps has 
largely superseded the earlier method of running the vehicle 
on the road, taking exhaust gas samples for analysis and 
adjusting the pump as necessary. However, exhaust gas 
analysis is still used by London Transport for a system of 
rapid spot checks that does not involve the removal of the 
pump from the vehicle. 

The equipment used for testing and setting injection 
pumps is the familiar Leslie Hartridge machine which is, in 
fact, a commercial development of one originally designed by 


For the analysis of the 
exhaust gases of vehicles 
with petrol engines, this 
modified, portable Orsat 
gas analyser can be used 





London Transport engineers. It permits the pump timing 
to be set and the output of the individual elements to be 
accurately measured, so that balancing can be carried out if 
necessary. The machines are set for operation at a pump 
speed of 600 r.p.m.; not only is this an average running 
speed in service conditions but it has been found that it is in 
the range over which the variation of output with speed is 
at aminimum. The machine is normally run on a special test 
fluid, a mixture of a light mineral oil and kerosine, because 
of the possibility of an operator being allergic to diesel fuel. 

On the machines in use at the Executive’s Central Over- 
haul Works, electrical contacts are used to provide an indi- 
cation of the angular position at which each injector needle 
begins to lift. This refinement enables the pump elements 
to be correctly phased and the timing set by reference to 
No. 1 element. The test machines at the garages are for 
checking the output only, and in each instance this work is 
the responsibility of one qualified man. Any pump which 
fails to conform with the prescribed standard is returned to 
the overhaul centre for further investigation. 

At present, the injectors are removed for cleaning and 
testing every 18,000 miles. Investigations over the last four 
years indicate, however, that this period can probably be 
considerably extended without adverse effect. The injectors 
are dismantled, carbon deposits are removed and the holes 
cleaned by means of a special D-shape needle. After reas- 
sembly, the injectors are tested for pressure, spray form, 
sealing and leak-off. Again, any failure results in the unit 
being returned to the overhaul centre. 

The pump testing machines at garages are tested and 
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Two forms of apparatus for measuring the intensity of diesel engine smoke have been tried by London Transport: the American Van Brand 
meter, seen on the left, records on a strip of filter paper, whereas the Hartridge meter measures the amount of light obscured by the smoke 


recalibrated every six months to ensure consistency of 
performance; this work is carried out by the Executive’s 
research department. Each inspector is provided with a 
single-cylinder injection pump equipped with a reference 
injector checked at the Central Laboratory, against a master 
injector. The testing machines in the Central Overhaul 
Works are checked at least once a day against a six-cylinder 
master pump which, in turn, is checked each month by the 
research department. A six-monthly check is applied also 
to the injector testing machines and their pressure gauges. 
Among the duties of the research department inspectors is 
the observation of the exhaust emission of buses on the 
roads; any instances of excessive smoking are at once reported 
to the garage concerned. Every three months, too, there is a 
large-scale survey of exhaust smoke in central London, 
during which some 800 buses are observed. It is, of course, 
difficult to assess smoke density quantitatively, by eye, 
except in very bad instances, and the weather conditions and 
the background affect the appearance of the smoke. The 
inspectors are therefore provided with a set of five reference 
cards, ranging from a slight haze to black. These cards are of 
considerable value to newcomers, but it has been found that 


the more experienced inspectors seldom require them. 

To put the measurement of exhaust smoke density on a 
more scientific level, tests have been carried out for a number 
of months on two designs of smoke meter, the Van Brand and 
the Hartridge instruments. The first is of American origin 
and sucks a by-passed sample of the emission at a constant 
rate through a strip of filter paper moving at a pre-set speed. 
A stain is imparted to the paper and its intensity is propor- 
tional to the smoke concentration, which is measured either 
by reference to a standard chart or by means of a photo- 
electric reflection meter. 

The Hartridge meter is a development of one designed by 
the British Petroleum Co., and gives a direct reading of the 
percentage of light obscured by the exhaust emission passing 
through a tube. At one end of the tube is the light source, and 
at the other end a selenium cell measures the light trans- 
mitted. Calibration is by reference to a similar tube con- 
taining clear air; to eliminate possible variables, the light 
source and the cell are transferred from one tube to the 
other by movement of a lever. These two meters have been 
used for bench tests and on test vehicles, and the Hartridge- 
B.P. design is in general the more convenient to operate. 





Technical Education 


THE INSTITUTION of Production Engineers has 
published a 264 page bibliography entitled ‘““The Effect of 
Technological Progress on Education.” Although the 
bibliography is not claimed to be comprehensive, it is 
thought that it should serve as a guide to the development of 
technical education during the period covered, 1945 to 1957, 
and also as a summary of opinion on the subject. It is 
believed that this is the only bibliography of its kind so far 
prepared. “The publication is available from the Institution, 
at 10 Chesterfield Street, London, W.1, price 2s 6d per 
copy, or 3s 6d by post. 


Reinforced Plastics 


A REINFORCED Plastics Group has been formed by 
The British Plastics Federation and it is open both to 
manufacturers producing articles in reinforced plastics and 
to those who make the necessary materials and equipment 
for such production. The purpose of the group is to foster 
the growth of the reinforced plastics industry, to co-ordinate 
work on specifications and standards, and to investigate the 
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long-term properties of these increasingly used materials. 

A technical conference was held by the Federation at 
Brighton between 22nd and 24th October, 1958, at which a 
number of Papers were presented. Copies of these Papers 
and further details of the Reinforced Plastics Group are 
obtainable from The British Plastics Federation, 47 to 48 
Piccadilly, London, W.1. 


Lubrication by Grease 


ALTHOUGH the use of grease in motcr vehicles is con- 
fined these days almost exclusively to chassis lubrication, 
considerable quantities are used in industry. Some engineers 
tend to regard greases as fundamentally inferior to oil and 
are unaware that grease lubrication is as specialized a 
technique as oil lubrication. An interesting booklet entitled 
Lubrication by Grease has been published by Germ 
Lubricants Ltd., to indicate the wide variety of properties 
that can now be obtained in greases. The booklet is 
illustrated with many applications of grease lubrication and 
includes a list of the full range of Germ greases. It is 
obtainable on request from the head office of Germ Lubri- 
cants Ltd., Bloom Street, Salford, Manchester, 3. 














EXPAMET—An Auxiliary Constructional 
Material 


Varied Applications on Passenger and Goods Vehicles 


A modern motor vehicle is remarkable for the number and 
diversity of the materials used in its construction. As part of 
the effort to provide maximum durability with minimum 
weight, while at the same time ensuring economy in pro- 
duction, operation, and maintenance, manufacturers are 
continuously on the alert for new materials that can serve a 
specific purpose better, or cheaper, or both, than those 
traditionally employed. The aggregation of vehicles at the 
last Commercial Motor Show at Earls Court, London, 
visually demonstrated the general willingness of commercial 
vehicle manufacturers to develop new techniques to exploit 
the advantages offered by new materials or materials which in 
the past had been but indifferently appreciated or even 
ignored. Glass-fibre reinforced plastics and light alloys, for 
instance, were much more in evidence at this Show than 
they were at the immediately following Motor Show. 

This seemingly progressive attitude is due in part to the 
fact that commercial vehicles are custom-built to a much 
greater extent than are private cars, and partly because 
tooling for commercial vehicles is generally more flexibly 
laid out for batch production in short runs and rapid change- 
over. Furthermore, taste and fashion exercise a much less 
powerful influence on commercial vehicle design than 
functional suitability and reliability. This is not to imply 
that commercial vehicle builders have little or no concern 
for the appearance of their productions. In many cases, by 
designing primarily for function, a large passenger or 
commercial vehicle has a more integrated and satisfying 
appearance than a rather over-stylized private car. 

A material that in recent years has gained an increasingly 
wider acceptance, particularly on commercial vehicles, is 
expanded sheet metal. It is relatively inexpensive in first 


cost, easy to fabricate, versatile in application and has an 
inherently attractive appearance. 

The main physical advantage possessed by expanded 
metal over other forms of metallic mesh is its homogeneous 
construction. There are no welds to fail under vibration or 
high temperature, and no interwoven strands to slip or fray, 
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especially along cut edges. The material is readily worked, 
and can be sheared on a guillotine or, even in heavy gauge, by 
hand snips. Complex shapes can be stamped out in a press, 
like any other form of sheet metal, and double curvature can 
be applied with quite low-powered tools. 

Aesthetically, the great attraction of expanded metal lies 
in its surface texture, the character of which varies with the 
direction from which it is viewed and from which it is 
illuminated. It is thus particularly suitable for all kinds of 
screening applications. The wide range of gauges and mesh 
sizes available facilitates the selection of material of a pattern 
well suited for a specific duty. 


Protective grilles 

Probably the most obvious application of expanded metals 
is for radiator grilles, for which it has the special advantage 
that it offers the minimum restriction to the flow of cooling 
air. Except‘in the very finest meshes, the proportion of open 
area to total area is well over half, and rises in some sizes to 
over 80 per cent. In addition to protecting the radiator from 
damage by collision or from stones thrown up by traffic, it 
effectively and attractively screens from view the rather 
unprepossessing gilled tubes of the radiator block. A good 
example of its use for this purpose is illustrated in Fig. 1. 
which shows the front end of the new Routemaster double- 
decker bus designed by London Transport, with mechanical 
units by A.E.C. Ltd., Southall, and body manufactured by 
Park Royal Vehicles Ltd., London, N.W.10. A great deal of 
attention has been paid to the overall appearance of this 
vehicle, which will for many years be a familiar feature of the 
London scene. In the radiator grille, a simple but attractive 
effect has been achieved by using expanded metal of fairly 
fine mesh which blends well with the general front-end 
treatment. The two smaller grilles at the bottom of the front 
wings are designed to admit cooling air to the brakes, which 
are otherwise shrouded by the wings. An open-mesh 
material is selected for this position to offer the minimum 
resistance to the air flow. 


Fig. 1. Routemaster bus designed 
by London Transport, with 
mechanical units by A.E.C. and 
body by Park Royal. Fine mesh 
expanded metal is used for the 
radiator grille and material of 
coarser mesh for the brake 
cooling inlets in the wings 
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Heavy duty applications 


That expanded metal is not merely a decorative grille 
material for vehicles operated on well-surfaced roads is 
indicated by Fig. 2. This shows the underfloor radiator 
grille installation of the Daimler Freeline coach chassis, 
which is designed for trouble-free operation in overseas 
territories. Vehicles of this type are being supplied to Israel 
and to Colonial markets where the road conditions vary from 
moderate to very rough indeed. This radiator is placed low 
down behind the front axle of the coach, where it is the 
target for stones thrown up by the front wheels. The stout 
expanded metal shield affords complete protection to the 
gilled tubes from debris large enough to do any damage yet 
does not materially impede air flow. 

Even more severe conditions prevail in the case of vehicles 
like the Foden 9-8 cubic yard dump truck shown in Fig. 3. 
To protect the radiator from lumps of rock falling during 
loading, or while awaiting loading, a free-standing expanded 
metal grille is provided. A screen of this type, supported in a 
mild steel frame, has excellent resilient properties which 
enable it to resist heavy impacts effectively. Expanded 
metal is nowadays almost a standard grille material. Even 
when plated bars are used for the sake of appearance, an 
inner, unseen screen of expanded metal frequently provides 
the real protection. 


Variety of forms 

One of the most useful features of Expamet (the trade 
name of expanded sheet materials manufactured by The 
Expanded Metal Co. Ltd., Burwood House, Caxton Street, 
London, S.W.1) is the variety of different forms and materials 
in which it is made. In the applications described above, 
mild steel is the obvious choice for strength and economy. 
In this form, Expamet is available in gauges from roughly 
0-025 in to 0-125 in, and with mesh openings from 0-125 in 
long to 2:75in long. The shorter dimension of the mesh 
varies from about one third to one half of the length of open- 
ing, according to the size. 

In considering the gauge of the material it should be 
remembered that, in expanding the sheet, the strands are 
turned almost edge-on, so that the effective thickness is 
more nearly that of the pitch of the slits, and is always 
considerably greater than the nominal gauge. The wide 
range of meshes available means that the most suitable one 
can be chosen for a particular application, having regard to 
the appearance, strength and the matter to be intercepted. 


Fig. 2. The underfloor radiator of the Daimler Freeline coach chassis 
is protected from flying road stones by a stout screen of Expamet 
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Fig. 4. Radiomobile commercial vehicle radio, with expanded aluminium 

grille over the loudspeaker. Maximum protection of the speaker unit is 

combined with minimum obstruction to sound. The finish is attractive 
and non-tarnishing 


Aluminium mesh 

Where economy in weight is more important than strength, 
expanded aluminium provides a neat and attractive effect, 
with the additional advantage that a wide range of lustrous, 
permanent colours can be incorporated by anodizing. This 
material is used almost universally for loudspeaker grilles, 
such as that on the Model 20X Radiomobile commercial set 
illustrated in Fig. 4. From being considered a few years ago 
as a luxury extra on private cars, the radio set is now widely 
recognized as a valuable piece of equipment on commercial 
vehicles, helping to relieve the tedium of long journeys on 
heavy transports. For loudspeaker grilles, expanded 
aluminium is the ideal material, as it combines full protection 
for the speaker diaphragm without obstructing the passage of 
sound. It is quite rigid and free from resonance. 

Twelve anodized colours are available, and the range has 
recently been widened by the introduction of a number of 
variations from the normal diamond mesh. By altering the 
arrangement of the apertures, a number of attractive surface 
effects is produced, from simple chevrons to intricate 
‘““weave”’ patterns. These materials offer great possibilities 
for decorative grilles, not only for radio sets and heaters but 
also for interior or exterior trim, since it is non-rusting. 


Fig. 3. Expanded metal grilles over the radiator and headlamps on 
this Foden dump truck withstand impact by heavy jumps of rock 














Fig. 5. In the Servais silencer, the exhaust gas pulses pass through the 
fine Expamet inner duct into the glass-fibre filled expansion chamber. 
Expansion and contraction of the duct produce a self-cleaning effect 


Tankers 

The design of road tankers for oil, petrol and various 
chemicals is a highly specialized undertaking. Among the 
problems associated with such vehicles, the danger of fire is, 
perhaps, the most important. The vehicle is most vulnerable 
during filling and cleaning operations, when the manholes are 
open, and gaseous combustitle mixtures are likely to escape 
to atmosphere. It is, therefore, essential to eliminate the 
possibility of sparks being generated, for example by tools or 
boot studs striking ferrous metals on the top of the tank. 

For this reason, catwalks have in the past been constructed 
of timber slats. While this method ensured that no sparks 
could occur, timber is not entirely satisfactory for a number of 
reasons. [hould the structure be splashed with oil or petrol 
it becomes slippery and dangerous. The durability of 
timber in this application is not very good, and if a small fire 
should occur, such a structure could well serve to propagate 
it, especially if soaked with petrol. 

A complete answer to the problem is to use heavy-gauge 
expanded aluminium for the walk-ways. The firm of Darham 
Industries (London) Ltd., which specializes in the design and 
construction of road tankers of all types, has adopted this 
material as standard for catwalks. A typical example is 
illustrated on the Contents page. The walking platform is 
constructed of } in mesh, heavy-gauge aluminium, which is 
non-sparking in contact with any other metal. The raised 
edges of the mesh provide a secure foot-grip, unaffected by 
splashed liquids, and the light weight helps to keep down the 
centre of gravity of the vehicle. Finally, the cost of this form 
of construction is very reasonable, and the catwalk will last 
the life of the vehicle without the need for any maintenance. 


Fig. 6. Flattened Expamet is used for this Smiths coach heater. The 
smooth surface makes it suitable also for screens and luggage racks 
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Efficient silencers 

The properties of expanded metal as an engineering 
material are fully and ingeniously exploited in one version of 
the so-called straight-through silencer. In the conventional 
ba:e silencer, considerable back pressure may be set up, 
resulting in loss of eificiency. Generally, the baffie-type 
silencer is difficult, if not impossible, to repair should any of 
the baities become loose, while the removal of carbon, which 
further reduces the efficiency of the engine, presents a 
problem. In the straight-through silencer, noise reduction is 
achieved by allowing the exhaust pulses to expand through 
apertures in the central gas tube into a surrounding chamber, 
from which they are dissipated back to the pipe at the 
intervening periods of low pressure. 

Numerous forms of construction have been used, one of 
which is shown in Fig. 5. The central duct is welded from 
fine-mesh expanded steel strip and is quite rigid, yet allows 
the gases to pass freely into the surrounding expansion 
chamber. This chamber is filled with glass fibre, which has 
excellent sound-damping properties. The glass-fibre layer is 
supported and maintained at the required density by a sheet 
of open-mesh expanded metal which is laid in a spiral round 
the central duct. The inner end of the expanded metal spiral 
is welded to the duct, so that the assembly is secured. 

The effect of the silencer is to reduce the pulsations to a 
substantially smooth flow at the outlet without creating any 
back pressure. In fact, it is claimed that the silencer offers 
less resistance to flow than a straight pipe of the same 
diameter as the inner duct, by virtue of the expansion 
allowed in the surrounding chamber. 

The advantages of Expamet in this application are the 
combination of rigidity with unobstructed flow. Incidental 
advantages are the simplicity of construction and the absence 
of joints which might break down under heat, pressure, and 
vibration to cause mechanical noise and eventual blockage. 
An additional point claimed is that the inner duct, by 
constantly expanding and contracting as the engine heats up 
and cools down, is completely self-cleaning, any carbon 
formed being quickly shaken off and carried away. 


Flattened Expamet 

In some instances, the ridged surface of standard Expamet 
may prove an embarrassment. For applications such as 
screens, fences or guards likely to come in contact with 
clothing, a completely flat surface is preferable. This is 
provided by a special form of mesh, known as flattened 
Expamet. It is produced simply by rolling the sheet, after 
expansion, to produce a perfectly smooth diamond mesh like 
that shown in Fig. 6, which illustrates a Smiths coach heater. 
The case is constructed of sheet metal, the grille being flush 
with the front of the shell, to which it fits more closely than 
the normal woven mesh. This flattened material is also well 
suited for luggage racks, where the smooth surface will not 
damage suitcases or articles of clothing. 


Versatility in application 

The examples described have been taken at random from 
applications of Expamet on currently produced vehicles, and 
are by no means exhaustive. New uses are constantly being 
developed by the vehicle manufacturers. New demands 
from users in turn stimulate the production of new versions of 
Expamet. The range is continually being extended by the 
development not only of new patterns, but of the materials 
from which it is made. An instance of this is the use of 
Stelvetite*, the P.V.C.-coated steel sheet produced by John 
Summers and Sons Ltd., of Shotton. The patterned plastic 
coating is so securely bonded to the steel sheet that it is 
undisturbed by the expansion operation. However, since 
the process leaves the cut metal edges exposed, expanded 
panels in this material are suitable only for interior trim. 


** Automobile Engineer”, January 1958. 
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The 
Wickman Impregnator 


Portable Unit for Applying a Wear-resistant 
Layer of Sintered Carbide to Cutting Tools, Dies 


and Machine Components 


Wore a background of experience in the manufacture 
of spark erosion machines and equipment extending over 
nearly a decade, Wickman Ltd. has developed a further 
product. Known as the Wickman Impregnator, the new 
unit is designed to apply a layer of sintered carbide material 
to the surface of tools, dies, or components where enhanced 
resistance to wear is required. In general terms, the principle 
employed is a reversal of the spark erosion process 
Experience so far gained has been mainly in the field of 
metal-working and wood-working tools. However, any 
metal component on which problems of wear are encountered 
represents a potential application. 

The equipment is a self-contained, portable unit, com- 
prising a case housing all the electrical components and 
control apparatus, a hand applicator, and a supply of carbide 
electrodes. Three different patterns of electrodes are 
available; of chamfered-end, screwdriver-end, and scriber- 
point types. 

Electrical input is by way of a 3-core flexible lead which 
can be plugged into any 200-250 volt, 5 amp, single phase, 
supply socket. Current consumption is 400-500 watts. A 
selector switch on the main case provides control of depth of 
the applied layer. ‘“‘Coarse’’ position will give rapid coverage 
but a coarse surface; “‘fine’’ setting will give a better surface 
but require more time in application. 

Carbide applied to the surface of the workpiece is detached 
from the electrode by a localized sparking action. It follows 
that the treated area will not uniformly receive the maximum 
depth possible with a specific setting. It is recommended, 
therefore, that the treated surface should not be ground or 
lapped. 

The carbide is not merely deposited on the work but 
penetrates the surface and builds up on it, as may be seen in 
the transition zone of the micro-section illustrated. On the 
coarse setting the thickness of the layer is of the order of 
0-003 in but on the fine setting it is about 0-0005 in. 

In appearance the treated surface is relatively rough and 
dull. Tests show that substantial advantages are obtained 
without attempting to improve the surface. For example, a 
H.S.S. extrusion die for aluminium was treated. Not- 
withstanding the apparant roughness of the treated surface, 
the finish on the extruded work was quite acceptable. The 
treated die produced more than 120 billets before requiring 
extraction for the removal of pick-up. In its untreated 
state it had to be cleaned after each five billets. 

Only that area of a tool which, in the untreated state, 
suffers the highest rate of wear is given treatment. Including 
carbide, labour, and overheads at 250 per cent, the cost of 
treating a square inch of flat surface is from 2s. Od. to 2s. 6d. 
The time expended, on the fine setting used for cutting 
tools, is about 5 min. Individual electrodes, costing from 
10s. Od. to 15s. Od. each will treat from 70 to 80 square 
inches of surface. 

Records of the comparative performance of untreated and 
treated tools all show substantial improvement, whether 
expressed in the number of workpieces between regrinds, 
the period of service between regrinds, or the rate of wear 
of the tool while machining a specific batch of workpieces. 
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Micro-section of a treated too! surface, showing penetration and build-up 
of carbide layer 


Treating the top land 

of a lathe tool to 

prevent cratering 

under the action of 
chip flow 





The complete unit is portable and takes its power from any 200-250 volt, 
5 amp, single phase supply socket 











Grinding Crankshaft Fillet Radii 


A New Peripheral and Radius Dressing Fixture Introduced by Engineering Diamonds Ltd. 


Casmurr journals and crankpins are formed with 
fillet radii aimed at providing strength at their junctions with 
the crankshaft webs. It has been demonstrated that a 
crankshaft can be fractured under load, and that in practically 
all cases the fracture takes place at the apparent blending plane 
between the fillet radius and the bearing diameter. Investi- 
gation has traced such breakages to faulty blefding or 
malformation of the radius. 

The majority of bearing forms, comprising plain diameter 
with one or two fillet radii, are ground by the plunge method. 
It is necessary, therefore, that the grinding wheel should have 
a form complementary to the bearing, that is, a straight 
periphery with one or both corners radiused. For about 
half a century such radii on the grinding wheel have been 
dressed free-hand by the operator who, even though he 
may be ambidextrous, cannot be expected to guarantee the 
consistency of form throughout a working shift. In fact, it 
may be said that the basic difference between cylindrical 
grinding machine operators and crankshaft grinder operators 
is the ability of the latter to dress radii effectively. Some 
manufacturers have found a shortage of suitable labour, 
because otherwise satisfactory applicants have lacked this 
specific skill. 

In view of the demand for engines of a more favourable 
power : weight ratio, and the consequent higher stressing of 
individual components, errors of form previously accepted 
cannot now be tolerated. The problem of the production of 
crankshaft fillets has been the subject of investigation and 
development for some years. Partial solutions have been 
found by the adaptation of profile copying, but this method 
requires diamond tools which are expensive to maintain. 
In fact, two or three diamond tools are used simultaneously, 
making adjustment to arrive at a good form a long process. 

Engineering Diamonds Limited, 26 Warwick Row, 
Coventry, after several years of development, has now 
produced and proved under normal production conditions, a 
device for dressing the periphery and the respective corner 
radii of the grinding wheel with a single natural diamond, 
simply and quickly. Known as the Endia peripheral and 


The Endia single-diamond, peripheral and radius dressing fixture 
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radius dressing fixture, Model PRD.650, the device consists 
of a patented arrangement of pivoted links for transferring 
rotary motion from three base pivot points to cause the 
diamond to rotate round a theoretical pivot. This is neces- 
sary in view of the large diameter grinding wheel normally 
used, where conventional “cradle” or ‘“‘gooseneck”’ diamond 
carriers would foul the wheel and be ground away. 

A line illustration shows the linkage arrangement in two 
positions for dressing respectively the periphery of the wheel 
and one of the radii. The use of three base pivots gives 
greater lateral and vertical security in all positions, as com- 
pared to the usual parallel-motion, two-pivot mechanism. 
This additional support, in conjunction with the double 
trunnion connections between the side links and the diamond- 
carrying member, gives more than sufficient rigidity for the 
diamond to be used for normal peripheral dressing. 

The fixture incorporates a mechanism enabling the 
diamond to be held and locked centrally during peripheral 
dressing, and to be selectively released to move through a 
controlled 90 degrees of arc at either side of the wheel. By 
positioning the shorter selector handle in line with the 
pivoting handle, so that the selector segment on the under- 
side of the rear base pivot is engaged on a stop pillar on the 
base, all pivots are prevented from rotation and cannot be 
accidentally moved during the first dressing stage. For 
dressing radii, the selector is moved through 90 degrees to 
the left or right. This frees the pivots for rotation in the 
selected direction and permits a radial movement of 90 
degrees which is positively limited by fixed stops. It is 
impossible to “dig into’”’ the previously dressed periphery 
or into the side of the wheel. 

Positioning of the single diamond to produce a particular 
form is merely a matter of adjusting the distance that the 
diamond tip projects from the front face of the diamond- 
carrying member. This face forms a datum of known 
distance from the theoretical pivot point, so that provision of 
a simple step gauge enables the required projection to be 
attained and maintained with ease. For short run work, slip 
gauges can be used. It should be noted that wear of the 
diamond in use has the effect merely of producing a slightly 
larger radius, still of perfect form, and this is corrected by 
advancing the diamond up to the gauge height. With profile 
copying methods, diamond wear results in malformation and 
necessitates replacement of the tools. 

Model PRD.650 fixture is designed for radii of up to 
0-500 in. Since the straight dressing of the wheel is carried 
out by using the normal machine traverse and wheel in-feed, 
there is no limit on wheel width or wheel diameter. Crank- 
shaft bearings of any diameter and length, therefore, with 
radii less than 0-500 in can be form-ground with wheels 
dressed by this equipment. 


Method of mounting 

An assembly is illustrated showing the dressing fixture 
mounted in a base, Model PG.651. Extending from the 
sides of this base are bars dimensioned to give the same 
overall length and end diameters as the crankshaft being 
machined, so that the whole unit is interchangeable with the 
component. The bars can carry a flange having any desired 
location holes or faces, as used for positioning the actual 
component in the cradles or centres of the machine. In the 
absence of such holes or faces, the bars can be fitted with a 
spirit level positioned to give the angular tip or displacement 


Automobile Engineer, March 1959 








Diagrams showing three-pivot linkage arrangement. Left, locked for 
peripheral dressing. Right, end of pivotal movement for radius dressing 


necessary to ensure the correct alignment with the wheel in 
relationship to the throw of the crankshaft. 

Such extension bars can be replaced by alternative bars at 
any time in order to use the equipment for other crankshafts. 
The assembly can be used on the machine with little or no 
disturbance of the steadies which may be on the table. 
Alternatively, the basic fixture can be mounted on any 
suitable support or auxiliary base attached to the table of 
the grinding machine, and auxiliary bases can be supplied. 


Operation 

1. With the fixture locked centrally, the periphery of the 
grinding wheel is dressed by normal table traverse and wheel 
in-feed. This ensures that the wheel edge is parallel to the 
table, thus guaranteeing a parallel bearing. After the last 
pass of the diamond, the in-feed hand wheel is read and noted, 
or set at zero. 

2. The machine table is traversed to the left so that the 
diamond is clear of the wheel, and the diamond is pivoted to 
the extreme left position. 

3. The machine table is then moved to the right until the 
diamond point is about 0-002 in from the side of the wheel, 
by sighting or by table stops. (On those machines having a 
“‘spark-splitting’’ movement of the wheel head, this move- 
ment can be used for finally reaching the 0-002 in gap.) 

4. Next the wheel is backed away a little. Whilst swinging 


Dressing fixture assembled on a 
cradle mounting interchangeable 
with the component workpiece 
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the pivoting handle repeatedly through its full arc of 90 
degrees, the wheel is wound in again, in the usual dressing 
increments, until the in-feed reading applying to the peri- 
pheral dressing is reached. It is usually an advantage to 
work to minus 0-001 in on this reading so that the diamond 
finishes 0-001 in clear of the periphery of the wheel. 

5. Lock pivots, traverse table to the right and repeat 
positioning and radius-dressing sequence. 

There is an obvious advantage in enabling the operator to 
produce the correct wheel form without trial and error, but 
additionally, the simplicity of mounting, setting, and 
operation undoubtedly leads to less dressing time and more 
production time per shift. 

Since it is not unlikely that crankshafts will be more 
highly stressed in the future, the practice of rolling fillet 
radii after grinding to obtain greater strength may well 
become more generally accepted. The rollers cannot be 
applied with the pressure necessary to correct malformed 
radii, as under such conditions metal would flow to the 
extent of leaving an annular ridge at the blending plane. 
Consequently, in order to carry out this rolling process 
satisfactorily, it is essential to precede it by grinding true 
radius forms. In production runs, using this new Endia 
wheel-dressing equipment, it has been proved that the 
resulting radii are fully suitable for the fillet-rolling process. 


Diamond tooling 

The dressing fixture PRD.650 uses a single, natural 
diamond only and the makers, long-established manufacturers 
of diamond tools, recommend practically the same sizes and 
qualities of stones as previously used for normal wheel 
dressing. The only difference is that, as in all radius- 
dressing operations, the diamond point must be absolutely 
concentric in its holder. To ensure this the tool shanks are 
machined to size after the diamond is mounted, using 
optical means to centralize the point. 

The initial tool used under normal production conditions, 
gave four weeks service before first resetting was necessary. 
During this period the loss of weight of the stone represented 
a negligible financial cost. The complete assembly is far 
lower in initial cost than profile copying devices, and is far 
more economical in diamond cost and dressing time. The 
equipment can be moved from one machine to another 
without the need for adjustment or dismantling. It can be 
changed to meet modifications made to the crankshaft, or to 
adapt it for use with other crankshafts, merely by replace- 
ment of the relatively inexpensive extension bars. 








New Plant and Tools 


Recent Developments 


in Production Equipment 


‘Te world’s first fully automatic, transfer-type forging 
press has been developed by the Erie Foundry Company, 
Erie, Pennsylvania, U.S.A. Designed for forging such 
components as connecting rods, gear blanks, stemmed 
pinions, ring gears, wheel hubs and track links, the 2,500-ton 
press can be provided with up to four forging and trimming 
stations. For more than a year it has been tested under 
production conditions forging a 4inX10in crawler track 
link, in customers’ dies, from 1% inX1} inX8} in billets. 
Requiring a single attendant merely to monitor operation, 
production is at the rate of 1,200 links per hour. By com- 
parison a steam hammer and a team of three men can forge 
about 275 links per hour and a manually fed mechanical 
press with two men—heater and operator—can produce 
about 350 per hour. The ability to trim as well as forge in 
the press cycle offers the possibility of further substantial 
economies by the elimination of trimming presses and their 
operators. 

In designing and developing the press, the main problems 
were found to be those associated with the handling of 
billets and forgings at temperatures of from 2,000 to 2,400 
deg F, and the overheating and consequent rapid wear of 
dies due to continuous operation at a high rate. The heating 
furnace is immediately to the left of the press and the hot 


(Above) Three-station transfer mechanism on Erie automatic press 


(Below) Erie 2,500-ton, transfer-type forging press 
Burton, Griffiths & Co. Ltd. 
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billet is conveyed through a window in the press and a 
pusher mechanism positions it at the pick-up station. Here 
the grip fingers on the horizontal transfer bars grip the billet 
and move it to the second station for semi-forging. 

After the billet is placed, the transfer bars move out- 
wardly—front and rear—and the press strokes. Knock-out 
pins, operated from a cam on the eccentric shaft, lift the 
forging and the second set of grip fingers carry it over to the 
third station for finish forging. Further knock-out pins 
lift it and the third set of grip fingers transfers it to a chute, 
down which it slides into a tote bin on the right. 

A fourth station, for a trimming operation, can be in- 
corporated if desired. The transfer mechanism is driven by 
chain from the eccentric shaft and the actuating linkage is 
arranged on the left, outside the die area. The press runs 
continuously at 40 strokes per minute, giving a potential 
production of 2,400 forgings per minute. At this rate, 
however, with so little time between strokes, die life would be 
seriously curtailed. Practical conditions for continuous 
operation are attained if a hot billet is fed in every second 
stroke, giving a production of 1,200 items per hour, as 
previously quoted. 

Overall height of the 2,500-ton press illustrated is only 
11 ft 3in. This is accomplished by employing a Scotch 
yoke mechanism, thereby eliminating the usual pitman and 
ram pin. Other presses have been designed for capacities of 
from 1,000 to 8,000 tons. The British representative for 
Erie presses is Burton, Griffiths and Co. Ltd., Mackadown 
Lane, Kitts Green, Birmingham, 33. 


Plastic plating barrel 

An immersible, hexagonal plating barrel recently intro- 
duced by Sonic Engineering and Equipment Ltd., 120-130 
Parchmore Road, Thornton Heath, Surrey, is built of 4 in 
thick, abrasion-resistant Perspex assembled by means of 
nylon screws. Bearings and intermediate drive gears for 
rotating the barrel are of resin-laminated fabric and the 
insulated tie-rods are the only steel parts embodied. The 
barrel is resistant to all types of pre-cleaning and plating 
solutions at all operating temperatures and can be used 
throughout the entire cleaning and plating cycle, thus 
substantially reducing handling time. Since no cement is 
used in construction, the replacement of any part is a simple 
process as compared with conventional barrels. 

A quick-release lid is fitted to the barrel for loading and 
unloading, and the perforations in the panels are arranged to 
suit the type of part to be plated. Partitions can be provided 
to enable different parts to be plated at the same time, and 
the suspension arrangements can be modified to suit indi- 
vidual requirements. Overall length of the standard model 
is 24in, and the diameter across flats is 14} in, accom- 
modating process loads up to 90 lb. The hangers are rubber 
covered so that no deposit build-up can occur. Barrel units 
can be supplied individually, or with whatever types of tank 
and drive unit are required, for individual plating units or 
for complete sequential cleaning, plating, rinsing, and 
draining units for large scale production. 
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A Headlamp Deterioration Meter 


A Portable Instrument for Indicating the Condition of Headlamps and Auxiliary Lamps 


V. J. Jenu, M.Sc., A.Inst.P. and A. J. Fisner, B.Sc.* 


Hews aiming equipment of the condenser lens 
type usually incorporates a photoelectric cell and meter to 
indicate beam intensity, and this gives some guidance as to 
the condition of the light unit. However, the maximum 
intensity of a beam is determined not only by the condition of 
the light unit but also by the type of beam it produces. 
Thus the maximum intensity of a wide beam will be lower 
than that of a narrow beam from units having the same size of 
reflector and the same filament power. A more reliable 
means of assessing the condition of a light unit is a measure- 
ment based on the total light emitted by the reflector, 
irrespective of the beam pattern; this method of measurement 
can be applied equally well to headlamps and to auxiliary 
lamps, the beam pattern and maximum intensity of which 
vary considerably from one type of lamp to another. 

This article gives details of a simple meter designed on 
this principle, which is both portable and easy to use. The 
meter is a general purpose instrument that can be used by 
day or by night. It gives a more reliable indication of the 
condition of headlamps and auxiliary lamps than can be 
obtained from readings of the maximum intensities of the 
beams. 

Essentially, the meter is a device that destroys the beam 
pattern of the lamp and enables the total light output of the 
lamp to be integrated. A general view of the instrument is 
shown in Fig. 1 and its constructional details are illustrated 
in Fig. 2. It consists of a box, 4in deep, with a circular 
hole covered with diffusing glass in one side. Opposite the 
aperture, an opal plate is mounted, and the remaining two 
sides and floor of the box are painted with a matt white 
finish. A small photoelectric cell is mounted immediately 
behind the aperture; it faces into the box and is connected to a 
microammeter, which is visible through a hole in the top of 
the box. The meter is mounted in a Perspex block so that it 
can be read at night by the light from the lamp under test. 
A tube 5 in long is fitted to the aperture, which can be 
covered with a slider when the meter is not in use. 

The aperture size has been selected to fit modern head- 
lamps, most of which are nominally 7 in diameter. Fitting 


Fig. 1. The headlamp 
meter is simple, portable 
and can be used easily 
either by day or by night 
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closely to the rim of the headlamp under test, the tube 
performs two functions: it screens the meter from external 
light so that the instrument can be used by day or night, and 
also, by ensuring that the bulb is some distance from the 
diffuser glass, it minimizes the error due to the effect of light 
projected forwards directly from unshielded filaments. 
Most headlamp bulbs are unshielded or only partly shielded, 
so the light that enters the meter from headlamps is generally 
made up of two parts: light from the reflector, which forms 
the beam pattern, and light projected forwards directly from 
the filament, which does not contribute to the beam pattern 
of the lamp. 

If the lamp is held close to the meter, an appreciable part 
of the light entering the meter comes directly from the 
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Fig. 3. The circuit dia- ] 
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Fig. 2. Cross-section of 
the headlamp meter 

showing the layout of its 
principal components 
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filament, even when the lamp reflector is in good condition. 
The proportion of the total light contributed by the filament 
increases as the reflector tarnishes, and this tends to mask the 
effect produced by reflector deterioration. As the meter is 
moved away from the lamp, the effect of direct filament light 
becomes less. Measurements made with shielded and 
unshielded bulbs in a block-lens light unit showed that 
when the lamp was 4 in from the diffuser glass of the meter 
(5 in from the rim of the light unit) the contribution of the 
filament light was small enough to be ignored. 

The circuit diagram is illustrated in Fig. 3. Two resistors 
are incorporated, and their values have been chosen to 
fulfil the following two requirements: almost full-scale 
deflection for a standard block-lens light unit in good con- 
dition, and a scale becoming less sensitive with increasing 
deflection of the meter. The latter requirement is necessary 
so that all lamps in good condition register about the same 
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deflection, regardless of filament wattage or beam pattern. 
The choice of meter and photoelectric cell is a compromise 
between sensitivity and cost: a small cell 20 mm diameter, 
and a 0-250 microammeter are used. 

In Fig. 4, the scale of the recording meter is shown, 
together with readings obtained from the driving beams of 
four lamps having either different beam distributions or 
different filament wattages. The scale is divided into three 
sections labelled “‘poor”’, “fair” and “good”’, the boundaries 
of the sections being determined by the performance of the 
common 7 in block-lens light unit. Thus, the division be- 
tween “good” and “fair’’ corresponds to the reading obtained 
from a new unit when the voltage was adjusted to give 
one-half the intensity that it gave at 12-8 volts, and that 
between “fair”? and “poor” corresponds to the reading 
when the voltage was adjusted to give one-quarter of the 
intensity at 12-8 volts. This voltage is more realistic than 
the nominal 12 volts as a basis for the measurements, since it 
is more closely representative of the conditions obtained 
when the vehicle dynamo charges the battery. With 6 volt 
systems, however, the voltage at the lamps is usually close to 
the nominal voltage when the battery is charging, and for 
this reason the fractional readings shown in the appropriate 
part of the table in Fig. 4 relate to 6 volts. 

From Fig. 4 it can be seen that all the lamps in good 
condition register as such on the scale, but that errors due to 
variation in wattage and extreme variation in beam pattern 
have not been completely eliminated. The effect is to allow 
less deterioration of the lower wattage and low intensity 
lamps; this, however, may not be a disadvantage. 

In use, the slider is removed and the meter held in front 
of the lamp under test, so that the rim of the tube rests 
against the lamp housing. Lamps smaller than 7 in diameter 
should be centred relative to the axis of the tube but not 
pushed in. Headlamps should be tested when set to give 
the driving beam. 

If a low reading is obtained with the vehicle engine stopped, 
this may be due to a discharged battery rather than to a poor 
lamp. As-a check, the test should be repeated with the 
engine running sufficiently fast to charge the battery. If a 
low reading is still obtained, then there is a lighting fault. 
The fault may be due to a tarnished reflector, bulb blackening, 
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headlamp 








Lamp Lamp Beam distribution Check points on 
code type and max. intensity meter scale 
Reading at: 
Headlamp Driving beam 12:8V (Full intensity) 


40,000 cds 12 V (5/6 intensity at 12-8 V) 
10:3 V (4 intensity at 12-8 V) 


8-4V (i intensity at 12-8 V) 


A 12, 42W/36W 














Reading at: 
Headlamp Driving beam 64 V (6/5 incensicty at 6 V) 
B 6V, 30 W/24 W 30, cds 6V (Full intensity) 
48V (4 intensity at 6 V) 
3-9 V (¢ intensity at 6 V) 
Auxiliary 
Cc driving lamp Pencil beam AsA 
12 V,45 W 80,000 cds 
(yellow) 
Fog lamp 
D 12 V, 45 W Wide angle AsA 
(yellow) 4,000 cds 











Fig. 4. Layout of scale, and readings obtained from a range of lamps 


dirt and condensation in the light unit, faulty wiring, or a 
combination of these. 

Older lamps in good condition which are not pre-focused 
may register a favourable reading on the meter although in 
fact their performance on the road is unsatisfactory. This 
occurs when the lamps are incorrectly focused, a fault that 
becomes apparent when the aim of the lamps is checked. 

The work that has been described was carried out as part of 
the programme of the Road Research Board of the Depart- 
ment of Scientific and Industrial Research, and the article is 
published by permission of the Director of Road Research. 





Noral 28S 


ALTHOUGH all aluminium alloys can be successfully 
machined, provided the correct techniques are employed, 
the characteristics of some are such that their use in 
automatic machines presents difficulties. For example, the 
swarf may be long and unbroken, or build-up of metal on 
the cutting edge of the tool may be experienced. Noral 28S 
has been developed specifically as a machining alloy and is 
said to exhibit none of these disadvantages. In fact, its 
properties, so far as machining is concerned, compare 
well with those of free-cutting brass, while its cost, volume 
for volume, is little more than half as high. Its density is 
only about one-third of that of either brass or steel: in other 
words, approximately three times as many components can 
be produced from Noral 28S as from the same weight of 
brass or steel. 

In respect of corrosion resistance, Noral 28S compares 
favourably with the high-strength, heat-treated, copper- 
bearing aluminium alloys. If a greater degree of corrosion 
resistance is required, it can be anodically treated. For bars 
of 4 to 2in diameter its 0-1 per cent tensile proof stress is 
16 ton/in?, and its ultimate tensile strength is 20 ton/in?, 
while jt exhibits an elongation of 8 per cent, as tested on 
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the length of 2 in. These are guaranteed mechanical 
properties, and the actual properties likely to be experienced 
in practice are probably about 15 per cent higher than this. , 
Further details can be obtained from Northern Aluminium 
Company Ltd., Bush House, Aldwych, London, W.C.2. 


Road Vehicle Equipment 


AN ILLUSTRATED booklet has recently been published 
covering Clayton Dewandre and Bendix-Westinghouse 
equipment for road vehicles. Many well known components 
are described, and among the latest developments are levelling 
valves for air suspension systems, and a Dual Brake Valve, 
which has been evolved to divide the air pressure system 
into two separate parts, as a safety measure. Other com- 
ponents of air pressure braking systems for prime movers and 
trailers are described, as well as air-hydraulic and vacuum 
systems. The booklet also covers gear shift servos, two-speed 
axle control units, pneumatic valves and pressure indicators, 
power assisted steering units, air compressors and exhausters, 
trailer couplings, the Clayton-Oetiker exhaust brake, an 
automatic chassis lubricator and a range of heaters. Copies 
of the booklet can be obtained from the Clayton Dewandre 
Co. Ltd., whose address is Titanic Works, Lincoln. 
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CURRENT PATENTS 


A REVIEW OF RECENT AUTOMOBILE SPECIFICATIONS 


Prevention of body boom 


Body booms are noises of low frequency 
which are propagated by flat areas of a body, 
especially on relatively large cars. A 
particular source of boom is the floor panel 
of a large vehicle, where the propeller 
shaft lies below the plane of the floor and 
no shaft tunnel, which would have a 
stiffening effect, needs to be provided. 
The remedy proposed is to form one or 
more apertures in the panel, each covered 
by a sheet of perforate material and closed 


by a_ spaced, non-porous, flexible 
diaphragm. 
Two examples are shown. In the first 


the aperture is formed with a depressed 
peripheral flange A. On this flange is 
seated and spot-welded a flanged frame B 
to which a rubber diaphragm C is secured 
by rivets. The top of the weil so formed 
is closed by a stout wire-mesh sheet D 
spot-welded in position to provide a 
continuation of the floor panel on which 
the carpet E is laid. 

In the second arrangement the aperture 
is similarly flanged. The diaphragm F is 
laid directly on the depressed flange and 








| / Si : 
en Cr F- / C. sf jul? 
No. 797596 


secured by wooden clamping strips G. 
On these strips is supported the perforate 
sheet 

By its flexibility and non-resonant 
nature the diaphragm absorbs instead of 
reflects air pressure waves. Patent No. 
797596. Rolls-Royce Ltd. 


Improved stiff-nut 


In recent years vigorous tests have been 
conducted on so-called stiff-nuts and 
more stringent standards have been 
established. There is a trend towards a 
unified thread system and also standardized 
dimensions. The object of this invention is 
to provide a nut of this general class that is 
— to current requirements and stand- 


og illustrated, the nut comprises a 
hexagon body having a_cylindrical ex- 
tension A at one end. This extension is 
slotted at B by means of a saw-cut, in a 
plane at right angles to the axis of the nut, 
extending across the bore to the major 
diameter of the screw thread and leaving a 
substantial buttress C. A second slot at D, 
in a plane containing the nut axis, forms 
the extension into two arcuate wings 
supported by the buttress C. These 
wings are then deformed by pressing 
them towards the nut body. It will be 
noted that whether the nut is screwed on or 
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No. 795203 


screwed off a threaded stem, one wing is 
of a “leading” type and the other of a 
“trailing” type. 

In torsion tests for stiff-nuts, the nut is 
screwed on and off a standard stem a 
specified number of times. In tolerance 
tests, a nut that has been strained on a 
stem of maximum diameter must subse- 
quently retain an adequate grip on a 
stem of minimum diameter. It has been 
found that nuts made according to the 
invention consistently give better test load 
figures than earlier types of nuts in this 
class. This permits more economic 
manufacture as somewhat greater tolerance 
can be allowed and less extensive in- 
spection is required. Patent No. 795203. 
Guest Keen and Nettlefolds (Midlands) Ltd. 


Adjustable roller bearing 


Cylindrical roller bearings are knowr in 
which roller clearance is adjusted by 
expanding the inner race on a conical 
spindle or sleeve. The construction is 
relatively costly and bulky and some 
fitting may be required to align the races 
after adjustment. This invention is 
characterized by the provision of one race, 
generally the outer race, which is formed 
with inner and outer grooves. The 
intervening wall portions are deformable 
under axial pressure to increase the radial 
thickness of the race. 

In the example illustrated, the inner race 
is clamped on the shaft between a shoulder 
and a spacer tube. The outer race is 








located in a casing bore and is seated by a 
threaded ring A. Outer race B, with 
external grooves C, internal grooves D and 
end flanges E, in the upper half of the 
drawing is shown as axially unstressed. In 
that condition the bearing has excessive 
clearance, as indicated. 

When ring A is screwed farther into the 
casing, as shown in the lower half of the 
drawing, the axial length of race B is 
reduced and its radial thickness is increased 
to lessen the clearance of the bearing 
rollers. On dismantling, when ring A is 
withdrawn, the race will resume its 
original configuration and present no 
difficulty in removal. Patent No. 798000. 
R. Spieth (Germany). 


Exhaust-gas turbines 


This invention relates to the arrange- 
ment of the guide vane ring of on exhaust 
gas turbine of the radial in-fiow type, as 
commonly used for driving a 
blower. 
from 


In order to prevent the flow of 


gas individual cylinders reacting 
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adversely upon each other in the supply 
duct, or upon the scavenging of other 
cylinders, it is customary to feed the 
turbine by way of two ducts each receiving 
from a plurality of cylinders. Usually 
these ducts enter the distributor casing at 
points on the periphery spaced at 180 deg. 

In this arrangement the ducts run 
parallel to each other and join the casing 
in a plane perpendicular to the axis of 
rotation and symmetrically in a plane 
containing the axis of rotation, each duct 
supplying one half of the guide vane ring 
A. In the casing, duct B is continued to 
embrace half of the ring in a clockwise 
direction and duct C the other half in the 
opposite direction. Guide vanes D in the 
half fed by duct B have the conventional 
form with entry angle a,, and emergence 
angle a,. The deflection angle is less than 
90 deg. 

If conventional vanes with a similar 
emergence angle a, were provided for 
duct C, the deflection angle would be 
much greater than 90 deg. Accordingly, 
to obtain a similar entry angle, the vanes E 
are of the “hook’’ or “crescent’”’ type, as 
shown. With this arrangement small 
radii of curvature of the ducts, with 
resulting high frictional and bend losses, 
can be avoided. A high efficiency can be 
attained without occupying undue space 
and incurring excessive weight. Patent 
No. 797780. Daimler-Benz A. G. 
(Germany). 


121 








Thermo-responsive coolant pump 
With this pump the circulation of coolant 
is directly controlled by means of bi- 
metallic vanes on the impeller, instead of 
by the familiar thermostatic by-pass 
valve. When starting from cold or when 
operating under extremely cold con- 
ditions, therefore, engine power is not 
wastefully absorbed in pumping coolant 
panne: wae ak On circuit. Between fully 
fully closed positions the 
be eg assume positions giving inter- 
mediate pumping rates. 

The pump casing has an axial inlet A 
and a tangential outlet B, and the usual 
pump spindle assembly carries a fabricated, 
adjustable-flange pulley. A cup-shaped 
impeller C, secured to a hub on the ter- 
minal end of the spindle, has a plurality of 
apertures D in the peripheral rim, and each 
a re is controlled by a_ bimetallic 
e t E. Under low temperature 
conditions the elements D, riveted to the 
impeller, close the apertures and there is 
no pumping action. As the temperature of 
the coolant rises, however, the elements 
deflect to open the apertures and serve as 
vanes, and the pump discharges coolant 
into circulation. 

To prevent the bimetallic elements, 


C-~CELEETEE DE 


C Cum ® . 
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when functioning as impeller vanes, 
being deformed by fluid pressure at high 
rotational speeds to beyond their elastic 
limit, their deflection is limited. A flange 
F on the impeller hub provides a positive 
stop, as indicated in the sectional view. 


Patent No. 794539. Thompson Products 
Inc. (U.S.A.) 
Two-layshaft gearbox 


This gearbox having two independent 
clutches transmitting the drive through 
respective layshafts is particularly suitable 
for automatic control by, for instance, 
speed-responsive means with, preferably, 
an overriding manual control. It has two 
alternative power paths and it is possible to 
preselect a gear ratio in one whilst the 
drive is being transmitted thro the 
other. For clarity, all the shafts are 
shown in one plane in the diagram but in 
practice the layshafts will not be located at 
180 deg about the mainshaft. 

Layshaft A receives the drive from 
clutch B through a hollow shaft and gears 
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C and D. Similarly, layshaft E is driven 
from clutch F through gears G and H. 
The clutches are engageable alternatively. 
Layshaft A has fast with it the first-speed 
pinion J and third-speed wheel K while 
layshaft E has fast with it the second-speed 
pinion L. These three gears are in 
constant mesh with gears M, N and P 
respectively, all freely rotatable on the 
mainshaft. Slidably splined on the main- 
shaft are double-ended, toothed clutches 
Q and R, each furnished with a suitable 
synchronizing mechanism. 

In first speed, gear M is coupled to the 
mainshaft and clutch B is engaged, and for 
second speed, gear P is coupled to the 
mainshaft and clutch F is engaged. 
Gear N is coupled to the mainshaft and the 
drive is a clutch B for third speed, 
and a direct fourth speed is obtained by 
coupling gear G to the mainshaft and 
engaging the drive through clutch F. For 
reverse, pinion S on layshaft E is moved on 
its splines to engage gear D on layshaft A 
and one of two ratios is available by 
selectively connecting either of gears M or 
N to the mainshaft. The drive is engaged 
by clutch F. Patent No. 795260. David 
Brown and Sons (Huddersfield) Ltd. 


Power steering arrangement 


In this design a torsionally elastic 
member is deformed by the applied 
steering force to influence the valves 
controlling the flow of pressure fluid to 
the servo piston. Worm A is rigidly 
connected to sleeve B and the steering 
wheel is connected to sleeve B by the 
torsion shaft C. A torsionally resistant 
tube D secured to the hub of the steering 
wheel encloses shaft C and sleeve B 
concentrically. 

A slidable body E in sleeve B is con- 
nected by shaft F, passing through the 
bore of worm A, to the valve mechanism 
of control unit G. Body E is furnished 
with longitudinal projections H engaged 





No. 797703 


in slots in sleeve B and carrying helical 
splines J co-operating with helical slots in 
the lower end of tube D. A spring K anda 
spring (not shown) in the control unit, 
which is stressed in opposition, tend to 
keep body E zeroed when the vehicle is 
travelling straight ahead. 

When steering effort is applied there is 
relative movement between tube D and 
sleeve B which is translated by the helical 
splines into longitudinal movement of 
shaft F, effecting displacement of the 
valve mechanism of the control unit. 
Patent No. 797703. Adolph Saurer Ltd. 
(Switzerland). 


Bead-locking wheel rim 

Against the contingency of sudden 
deflation, it is desirable that there should 
be no danger of the tyre being rolled off the 
rim. It may be of great convenience if a 
car can be driven slowly on a flat tyre. In 
the case of military vehicles, the ability to 
continue movement may be more important 
than any other factor. A rim constructed 
in accordance with this invention facilitates 
tyre and rim assembly, and on assembly 
provides automatically a positive bead lock. 

The diagram refers to a symmetrical 
rim for a tubeless tyre, although the 
specification does not relate to specific 
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types. Essentially the rim consists of two 
parts A and B which, in all major respects, 
are identical. Part A is welded or bolted 
to brake drum C and part B is assembled 
with part A by means of a series of studs 
and nuts. A ring D of rubber or the like 
seals the junction. 

To each of these parts is welded or 
brazed, in pressure-tight relationship, a 
separately formed, flanged bead seat E. At 
its inner circumferential edge, seat E is 
provided with a plurality of axially 
extending, circumferentially spaced fingers 

having outwardly turned terminal 
flanges. It is suggested that the fingers 
have a width of the order of 4 in and the 
intervening spaces a width of 1} in to 2 in. 

The fingers are stiffly resilient, but 
capable of radial deflection, and normally 
assume the position shown at G, when 
partially assembled. Further movement of 
part B to final assembly with part A will 
cause the interengaged fingers to ride up 
and on to the bead seats, as at H, and 
finally to forcibly engage the tyre beads. 
Patent No. 797782. Firestone Tire and 
Rubber Co. (U.S.A.) 


Automobile Engineer, March 1959 














acetate ener eer 








Then you'll find 
it down below 


Whatever you need in the way of springs you'll find 
in the range of TERRY’S BOXES OF ASSORTED 
SPRINGS—compression, expansion, long, short, 
light, heavy—the lot. 

Just the job for you experimental people—a simply 
unlimited assortment from our tremendous range 
of springs of every variety. The boxes shown here 
are only a few examples—why not let us send you 
our illustrated list showing them a//? 


Could this be the spring 
you're looking for? 








No. 760. 3 doz. Assorted Light No. 388. § gross Assorted 
Compression Springs. 1” to 4” Small Expansion Springs. }” 
long, 22 to 18 S.W.G., yA = r to 1)” long, 4” to 2” diam., 
diam. 18G to 21G. 9/6 each. 











No. 757. Extra Light c~ No. 466. 4 gross Assorted 
Pression, 1 gross Assorted, }* t Small Expansion Springs 4” 

«| to 24” long. 34 to 19 to 14” long, 3/32” to 3/16" 
gw 15/- each. diam., 21G to 24G. 6/6 each. 











No. 758. Fine Expansion Springs. No. 753. 3 doz. Assorted 
1 gross Assorted 4” to §” diam., Light Expansion }” to 
4” to 2” long, 27 to 20 S.W.G. diam., 2” to 6” long, 22 to 18 


15/- each. S.W.G. 10/6 each. 















No. 1024. 20 Compression Springs 12” 


long. $” to 4” diam., 24G to 18G, suitable : . ‘ . 
for cutting into shorter lengths; and 30 * Interested in Springs? Ninth Edition 


Expansion 14” to 12” long. 5/32” to of “Spring Design & Calculations” — 
4° diam., 22G to 16G. 24/- each. post free 12/6. 











Cut production 
costs with Terry 
Wire CIRCLIPS 
OQ (Square 


\ Section) 
) 


a 
No. 98A. 3 doz. Assorted 1” to SS 
4” long, $” to 3” diam., 19G to We can supply from stock in 
15G. 5/6 each. sizes from 4" to § 





( 














TERRY’S 


ASSORTED SPRINGS 





Herbert Terry & Sons Ltd, Redditch, Worcs. 
(Makers of Quality Springs, Wireforms and Presswork for over 100 years) 
* Have you a Presswork problem? 
If so let us have it and we'll help to solve it for you. 
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check your gears with a 
DAVID BROWN 
No. 18 HELIX & PROFILE TESTER 


This new instrument makes possible the simple, rapid and accurate 
testing of gear tooth profiles and helices, giving an immediate and perm- 
anent graphical record of the inaccuracies. 

Spur and helical gears from 0.875 to 18” base circle diameter and up 
to 1.25 CP are accommodated, with provision for shaft lengths up to 18”. 

Send now for details of this latest edition to the range of modern 
gear-inspection equipment made by David Brown, the best-known name 


for gears. 
™" DAVID BROWN 


t i 


TOOL DIVISION 

PARK WORKS HUDDERSFIELD 
EKCO PLASTICS WERE RESPONSIBLE for the tooling and 
moulding of the instrument panel and steering column 
shroud for the new Rover 3-litre. 
A complete assembly comprises up to nine separate mould- 
ings, the structural parts being phenolic while the gear-change 
indicator plate and the instrument unit facing are in ‘Diakon’. 
The lettering is moulded in the ‘Diakon’ panels, then filled in 
white and the panels sprayed black, the gear-change indicator 
being illuminated, in the finished assem- 
bly, to provide softly glowing markings 
for night driving. An interesting feature 
of the instrument panel facing is a 
unique Ekco technical development 
which entirely eliminates flow marks 
and knit lines around the five smaller 
holes. The complete project involves 
eighteen different mouldings, selective 
assembly allowing for the different 
requirements of alternative gearchange 
facilities and left- and right-hand drive. % If you have any moulding problem, however complex, EKCO 


PLASTICS have the designers and engineers to help you solve it. 













the new ROVER 3-litre 











PLASTICS FOR INDUSTRY 


EKCO PLASTICS LTD - SOUTHEND-ON-SEA + ESSEX Members of the British Plastics Federation 





W.P.S.421 
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WIN THE BATTLE OF THE BURR... 








BUILT UNDER LICENCE FROM B. ©. MORRIS LTD. - BRITON ROAD + COVENTRY 
HAMMOND MACHINERY BUILDERS INC, U.S.A Telephone: 53333 (PBX) Telegrams: MORISFLEX, COVENTRY. 
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Specity—GXEED) 


A “RAPIER” 7 Fast Standard Mobile Crane with 
“Perkins” P6 engine. 

Ransomes & Rapier Ltd., by arrangement with F. 
Perkins Ltd., supply ““Cromard”’ liners in the engines 
of these ““RAPIER”’ Cranes as specified by the 
BRITISH TRANSPORT COMMISSION 





By courtesy of British island Commission 





LAYSTALL ENGINEERING Co. Ltd. 
53 Great Suffolk Street, London, S.E.1 Telephone: WATerloo 6141 


ball Laystall  Lawstale fayetci: Lam Lal 


| ( * A demonstration is the best method of proving to your satisfaction the 
suitability of Delapena Induction Heating equipment for your own specific needs. 











With this in mind our unique 
Applications Department offers you 
demonstrations of the many advan- 
tages of our patented induction 
heating process. For example, gear 
hardening can be made a production 
line process; manufacturing costs can 
be reduced by the elimination of 
expensive grinding operations; tooth 
profile can be finally hardened with the 
minimum of tooth “shapé-change”, 
ensuring a quieter and longer-lasting 
gear. These are but a few of the 
advantages offered to you by Delapena 
Heat Induction equipment. Why not 
come and see for yourself? We'll 
prove it! 





This fully automatic 
machine handles 
gears within a 
range of 14" 

to 26” diameter, 

2 to 10 diametrical 
pitch, face widths 
up to 8", and spur 
and helical 

gears up to 30°. 


Delapena 





induction heating 
DELAPENA & SON LIMITED 


Manufacturers of induction Heating and Precision Honing Equipment 


TEWKESBURY ROAD, CHELTENHAM, GLOS. 
Telephone: CHELTENHAM 56341/6. Telex 43354. Telegrams: Delapena, Cheltenham. 
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“BROOMWADE”? FOR AN EFFICIENT, 


ECONOMICAL SUPPLY OF COMPRESSED AIR 
Famed for RELIABILITY and LONG LIFE, “ BROOMWADE” Air Com- 
pressors soon repay their initial cost. Simple design, slow speeds and adequate 


cooling ensure high efficiency. 

Constant research and development steadily improve performance. 

Illustrated is the ““ BROOMWADE” Type EH 245 Stationary Air Compressor 
delivering 400 cu. ft. Free Air per minute at 100 Ib. per sq. in. pressure. 








“BROOMWADE” 
AIR COMPRESSORS & PNEUMATIC TOOLS 


Your Best Investment 


BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND 
Telephone: High Wycombe 1630 (10 lines Telegrams: “ Broom”, High Wycombe. ( Telex.) 
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*REGD, TRADE NAME 


LIQUID POLYMER FOR COLD GASTING COMPOUNDS 


Thiokol Liquid Polymer Type LP-2 is a solventless liquid that 
is poured and cured cold and does not undergo dimensional 
change during handling. It cures to a Resilient Rubber. 
USED: For casting seals and gaskets in place on various types of machinery; potting 


electrical and electronic components; in the manufacture of printing rollers and large 
detailed relief maps. 


Write Dept. NO/15 for full technical details. 


LONDON: 36-38 Kingsway,«W.C.2 Tel.: HOLborn 2532/5 


MANCHESTER: 51 South King Street, 2 Teil.: Deans ate 6077/9 


J M S I FEL & CO. L j D. BIRMINGHAM: 45 Newhall Screec, 3 Tel.: Cencral 6342/3 
e e GLASGOW: 144 Sc. Vincent Street, C.2 Tel.: Central '3262 








To p Do ¥ with precisio 


. . « Equip with KING DICK, the Hand 
Tools with the tradition of constant 
quality, superb design and excellent finish. 
From the largest Constructional Engineer- 
ing Tools to the smallest B.A. Socket Set, 
KING DICK inspection routines ensure the 
correct combination of selected steels, per- 
fect balance and precision. 


(KING DICK ) 


ABINGDON WORKS - TYSELEY 
BIRMINGHAM 11 - ENGLAND 
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For a wondertully 
smooth drive...Holroyd Worm Gears 


Did you know that all Holroyd worm gears are 
made in such a manner as to give some allowance 
for the inevitable deflection of bearings and gear 
housing? This results in an improvement in per- 
formance because the gears are then working 
correctly in the loaded position. We are able to 
do this by a technique of manufacture which gives 
precise control over the tooth marking 


In certain cases we go further than this and make 
the gears so that they have some latitude in 
assembly without impairing the efficiency. This is 





particularly valuable where the gears are difficult 
of access for adjustment during assembly. 


Another point—Holroyd worm gears are made, if 
required, right down to 1/1 ratio as an everyday 
product—we have a special plant for such gears. 


And don't forget that Holroyd worm gears around 
1/1 or 2/1 ratio will carry several times the load 
which can be put through a pair of straight faced 
spiral gears of the same dimensions, and will 
work with an efficiency of the order of 97 per cent. 


Have a word with Holroyd 


John Holroyd & Co. Ltd., Milnrow, Lancashire 
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We all know this man. 
He’s the chap who has just tried GGL 
for the first time and can’t stop 


talking about the wonderful quality 





and service. He’s a nice man 
really, but he does go on... 
and it isn’t as if we old stagers 


didn’t rely on GGL service, too. 


CAPSTAN AND AUTOMATIC 
WORK AND SHEET METAL 
PRESSINGS IN ANY METAL, 
ANY FINISH, ANY QUANTITY 


FOR QUICK SERVICE AT THE RIGHT PRICE GET IN TOUCH WITH: 


GRIFFITHS, GILBART, LLOYD & COLTD 


EMPIRE WORKS : PARK ROAD . BIRMINGHAM 18 
TEL.: NORTHERN 6221 





CORK & RUBBER 


A New Resilient Jointing Material 
for Exacting Applications 


Coopers Corrub is a high-grade Cork and Synthetic 
Rubber composition. It is dimensionally stable and has a 
good solvent resistance. 


Corrub combines the compressibility of Cork and the 
recovery properties of Rubber, without the ‘‘side-flow’’ of 
Plain Rubber. It has excellent resistance to fatigue and is 
therefore ideal for applications subject to frequent opening 
and resealing. 


Corrub is available in various grades and thicknesses to 
SPEC. DTD762. 


COOPERS MECHANICAL JOINTS LIMITED 


LIVERPOOL ROAD, SLOUGH, BUCKS. Telephone 24511/5 


COOPERS' TECHNICAL ENGINEERS ARE AVAILABLE FOR CONSULTATION AT ALL TIMES 
581 
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OPEN-SIDE 
SURFACE GRINDING MACHINE 


Designed for heavy duty and continuous high speed precision 
working. 

Electronically controlled intermittent cross feed. Provision for 
accurate reversal when grinding recessed faces. 


; f hi bl Variable automatic vertical feed with pre-set automatic cut-out. 

requirements for a machine capable Hydraulic table traverse up to 100 feet per minute. 

of highly accurate work at maximum Table traverse ways automatically lubricated from oil supply 
: - : independent of hydraulic system. 

production rates. Available in three Permanently protected precision ground slideways. 

Electrically driven slow cross traverse for wheel truing. 

" . X is “ P Grinding wheel spindle electrically interlocked against starting 

wx 15°, x iF ene Tz xX 13". until lubricating pump is running. 


This heavy duty Horizontal Spindle 


Surface Grinder fully meets modern 


sizes with work table capacities of 


THE CHURCHILL MACHINE TOOL CO. LTD., BROADHEATH, ar. MANCHESTER 
Telephone: Altrincham 3262. Telegrams: Churchale, Manchester 


Export Sales Organisation: Associated British Machine Tool Makers Ltd., 
London, Branches and Agents 


Home Selling Agents: Charles Churchill & Co. Ltd., Birmingham and 
Branches 


PRECISION plus PRODUCTION 
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emarkable performance of Aluminium Bronze 


0°10 IN. SHELL WITHSTANDS OVER 
2 TONS PER SQ. IN.! 


Recently we tested to destruction two similar hollow castings—one 
in gun-metal, the other in aluminium-bronze. The gun-metal had 
a wall thickness of 0°25 in. and withstood pressures up to 4480 Ib. 
p.s.i—a very good performance. The casting in aluminium- 
bronze burst at a slightly higher pressure (4816 Ib. p.s.i.) but its 
wall thickness was only 0°10 in. Surely an impressive demon- 
stration of the weight/strength characteristics of this alloy. 

We were one of the first foundries to cast in aluminium-bronze and 
to-day we supply castings in this alloy to customers all over the world. 


CASTINGS FROM A FEW OUNCES TO 10 TONS... 
in allnon-ferrous alloys. Precision machining. Specialists in aluminium- 
bronze, centrifugal-cast wheel blanks. Shell-moulded castings and chill- 
cast rods and tubes. Continuous cast phosphor-bronze bars up to 12 
feet lengths. 





TRADE MARK 











sien NON-FERROUS CASTINGS, HIGH-DUTY IRON CASTINGS 
Aluminium-bronze 0°10 in. thick—burst at 4816 Ib. per sq. in. PRECISION MACHINED BUSHES AND BEARINGS 








T. M. BIRKETT, BILLINGTON & NEWTON LTD 


HANLEY AND LONGPORT, STOKE-ON-TRENT, ENGLAND 
Head Office: HANLEY, Phone: Stoke-on-Trent 22/84/5/6/7. LONGPORT, Phone: Newcastle, Staffs, 51433/4 











Manufactured by — ED as 
B. PRIEST & SONS LTD. otp nit - stares - Enc. 


Telephones: CRADLEY HEATH 66501/4 Telegrams: “BOLTS OLD HILL, CRADLEY HEATH” 
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GEAR MEASURING 
EQUIPMENT BY 
J. GOULDER & SONS 


Accuracy of the gears is 
ensured by testing, as shown 
above on a Goulder No. 2 
Rolling Gear Tester. Results 
| are given on a graph like 
} the one illustrated. Each ver- 
] tical division from zero to 20 
indicates one-tenth of one- 
thousandth of an inch, so 
that the graph in this case 
proves that the gear has been 
cut to an overall composite 
error of three-tenths of one- 
thousandth of an inch. The 
gear under test was 10 inches 
dia., 24 D.P. Aluminium 
Bronze. 
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Gears 


To achieve the accuracy required for our many ~ 
famous products we cut our own precision 

gears. This service we are now pleased 
to offer to all engineering companies. 










a 


Our plant has been extended, as a matter 
of policy, to look after outside contracts. 
Brown's will of course guarantee the 
highest possible accuracy and welcome 
contracts calling for complete gear 
train assemblies. The following gears 
that can be cut include: Spur, Internal 
and Helical, Worm Wheels, Worms and 
Splines, in any recognised material. 
Spur and Helical gears up to 80 D.P. 
from } inch to 13 inches in diameter. 
From 6 to 120 D.P. up to 15 inches in 
diameter. Tooth to Tooth error is 
guaranteed to better -0003 inches. Total 
composite error is guaranteed to better 
0007 inches. 


Admiralty class I, If and III standards 
guaranteed. 

Also good commercial standards, as 
specified. 

Trade enquiries are invited. 





# /\ 


















‘ 


THE PRECISION PEOPLE /7 


S$. G. BROWN LTD. Incorporating the Submarine Signal Co. (London) Ltd., SHAKESPEARE STREET, WATFORD, HERTS. 
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SLELUTIICOTE LOTIRETICET, AVAUTONE £7 


RELIABILITY FROM START TO FINISH 


We have supplied high quality 
castings to clients of national 
repute for over 20 years. 





So ; : 
"SP EERSET YTV PPS DUS PRL GRERA MLA LIP? OE? OPRPT OPP REL TYRE TPT OPO SPE OF 


Ls, EOL AO A I * 


RA WL ING Ss manufacturing company limited 


706+108 SB@&oraor oso HtL_L Ly, BALHAM, LONDON, $-W.12 





Te STANDARD EIGHT \, 
E USES 
== CLANCEY 
CAST-IRON CHILLED-FACED 
VALVE GUIDES TAPPETS 


G-CLANCEY L' + BELLE VALE - HALESOWEN 


PkELEPHONE: CRADLEY HEATH - 69411-2-3 
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@ rollers end-guided at pitch line (A) 


@ shaft-riding retainer (B) designed 
to permit lubricant circulation 


@ high capacity in small cross 
section (C) 

@ long pregreased life 

@ efficient at high speeds 

@ mounted by press fit 

@ simple housing design 

@ \ow unit cost 















Made and Stocked at our English Factory 
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Save up to 50% 
on armature bearing costs! 


Low unit cost of the new Torrington Drawn Cup Roller Bearing reduces 
armature bearing cost as much as 50%. This unique bearing gives excellent 
service at high speed and permits prelubrication for life. 

Test installations and service applications show the bearing performs effi- 
ciently at speeds up to 25,000 rpm in intermittent service of 1000 hours and 
more. In such service, initial lubricant lasts the life of the motor. Most 
applications require no seals. This, with the simplicity of housing design, 
contributes further to economy. 

Designers are invited to evaluate the Torrington Drawn Cup Roller 
Bearing for such applications as generators, power tools, electric mixers, 
vacuum cleaners and other appliance motors where considerations of cost, 
speed, efficiency and light weight are paramount. 

Services of Torrington’s engineering staff are offered to assist you in design 
developments of every type of electric motor. 


TORRINGTON BEARINGS 


The Torrington Company Ltd, Bearings Division, Torrington Avenue, Coventry. 
London and Erport Office: 7-10 Eldon Street, E.C.2. Glasgow Office: 14 Moir Street, C.1. 






93 


92 Automobile Engineer, March 1959 








Remote 
Control 


Units 





STH ELECTROWIC CONTROL IM ACTION 
This milling machine at the Dagenham works of 
The Ford Motor Company Lid. (Body Group) 
incorporates BT H three dimensional tracer control 





For ELECTRONIC CONTROL of machine tools . . . consult BTH 





Briush Thomson-Houston have wide exp in the appl of electronic control to al) 
types of machine-tool operations. The Company's specialist-engincers will be pleased to discuss 
your problems 


Write or ‘phone for further details 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON CO LTD - NEW PARKS - LEICESTER ENGLAND 
TELEPHONE: GLENFIELD 53! ALS. Company 





asin 











new and up-to-date edition 


| ELEMENTS OF 
All types of Remote Control Units AUTOMOBILE 


are produced by Gills including 
Units made to manufacturers specific ENGINEERING 

designs. Famous for twenty years 
for one reason only— 


they are probably the best. 





By Maurice Platt, M.Eng., etc. Here is a new and 
revised second edition of a book that bridges“the 
gap between the simple manual and the advanced 


textbook and, at the same time, covers the basic 


principles. It deals with popular car sizes and 
weights, lay-out, constructional features of body 
and frame, performance, and individual parts in 
Cables Lt: relation to their special functions. Illustrated. 
From all booksellers, 12/6 net. 
PITMAN 


Parker St., Kingsway, London, WC2 
PACKINGTON WALL WORKS - LICHFIELD-STAFFS | Mo ==. J 


Telephone: WHITTINGTON 284 & 285 Telegrams: “REMOTE”, LICHFIELD 


(ner Sn SR AEN GLIA SS ese 
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Finish grind of the bearing diameters on this main 
driving pinion was a single operation with twin 
wheels—an example of the many applications 


for increased productivity obtainable with the 








BOA . . an internationatty injusts 


name in the motor industry —and for accurate, econon 
production of many components, Vauxhall Motors Lt 


have installed Newall Grinding Machine 








Oe oi | it 


CYLINDRICAL GRINDER 


NEWALL GROUP SALES LIMITED 


a On SOnenen 
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MELEPHONE 322 





The liquefaction of gases is an important branch of low temperature 
physics. Its importance is stressed by the fact that, of recent years, 
increasing use has been made in both industry and science of liquefied 
gases, such as oxygen, nitrogen, helium and hydrogen. 





In the automobile industry new methods of increasing the flow of 
production are constantly being sought. One such method, involving 
the use of liquid oxygen, or nitrogen, is defined by the term “Shrinkage 
Fits’. This denotes a process of freeze-shrinking the shaft or insert 
by immersion in either of these liquefied gases, down to minus 185/ 
196°C. The simplicity of such a process, combined with its saving of 
many hours, gives it a considerable advantage over more traditional 
methods. 





Here, at Dupree Swift, we make the spherical copper vacuum container 
(above right) for storage of liquid oxygen or nitrogen, and the cylindri- 
cal, or soaker type (left) for immersion of the insert, as stated above, 
in either of these liquefied gases. 





Our catalogue will tell you more about us—just write or telephone. 


UPPHEL SWIFT 23/25, Broadwall, Blackfriars, London, S.E.1. 


& COMPANY LIMITEO 


Established 1919 Tel: WATerloo 5750 









5 ee is 
Its safer, quicker and 
more economical to use the 


Cut work clamping costs with the 
Newton Hydraulic Clamp System. 
Plungers can be grouped in numbers 

to suit any particular job. Holding 
pressure of from 800 Ibs. to 4 tons. 

Maximum pressure with smallest 
plungers. Easily adaptable to 
any fixture design. 


caver any TYPE OF SHare 


rome OF wommrrece Ss af Ss 7 Ee M 


stete accor 
oS ab z wooo-erc 


COLLIER & COLLIER LTD. WORM DRIVE 
LIMITED 


NORTH MORETON, DIDCOT, Mase CLIif awa salen VALETTA RD., ACTON, LONDON, W.3 


BERKS. - - ENGLAND Phone: DIDcot 2046. € Writ for ful lluserated techmcal Valr Cigherss Such DOD .¢0 Line 





Grams: Newsorber Ealux London 
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Lack of appreciation has never been one of our 
worries. GF Malleable Iron earns praise — and 
repeat orders—everywhere. It combines the perfect 
castability of iron with mechanical properties com- 
parable to those of steel. Please ask us to send you 


some facts and figures. 


ar PM RNS PI ae. trrrsen 


ta e Esse, 


™ eo, 


atid Se eal sor sOYs a) 


RESTS ROY 


GF Malleable Iron Castings can be supplied 
self-colour as cast, varnished or hot-dip 
galvanized for extra corrosion resistance. 


MALLEABLE CASTINGS 


BRITANNIA IRON & STEEL WORKS LIMITED 


A member of the George Fischer Group (Switzerland ) 


BEDFORD Telephone : Bedford 67261 ENGLAND 


Broadway) bis! 
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Pitidtin Witte COMPOMLML... 





Our range ot “ Tower Brand”’ Miniature Rings covers from }” to 2” dia. 

for use in internal combustion engines and for oil hydraulic applications. 

Manufactured in close grained or austenitic cast iron or sintered iron to suit 

your particular requirement. We have foundry and machining facilities to produce a wide 

variety of precision components; those illustrated are typical. May we have 
your enquiries and our representative will call on you. 








SS << sme: 


4 







LEEDS PISTON 
Telephone : 31113/4. Telegrams : Towerings, Leeds. 








Cross 


this 
British 
thread 






FORGINGS / 
FOR ALL ENGINEERING q 
AND ALLIED TRADES 


OUR KEYNOTE 


imsert 













Closely inspect the CROSS wire thread Li bY 
insert and satisfy yourself that it is a a At Y 
precision job. Made in high carbon au L 

Steel, hardened and tempered, these ,) tao 
inserts are simple, accurate, and effective. C2 
For ferrous applications they are available 


in stainless steel (not recommended for 
use with light metals), and in bronze 
for non-magnetic service. Send for full 
particulars. 


8.S.F., metric, B.S.P., B.A., Whitworth, Unified etc., ete. 
MANUFACTURING CO. (1938) LTD. BRITISH INDUSTRIAL TOOL SUPPLIES LTD. 


BATH - SOMERSET. DUDLEY ROAD - LYE - NR. STOURBRIDGE. TEL: LYE 2421 


Go 106), 





Phone: COMBE DOWN 2355/8 Grams: ‘CIRCLE’ BATH 
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Q@: What do with drunken sailor? 


Simple! Scuppers. Hose-pipe on him. Long boat till sober. Never fails. 


@: What do with sand, gravel, rock, rubbish, ready-mized concrete, aggregate, ballast, 


tarmac, clinkers, coal, cobblestones, beach boulders, etc. etc.? How carry? How unload? 
No answer? .. . Come, now. 


Know answer! Telehoist tippers. Trucks long, short, trucks squat, 


lorries, dumpers, transporters, all fitted Telehoist tipping gear. Full marks. 


Days of yore, brute force, muddy ignorance. Shovels and sweat. Swear-words. 


Nowadays, Telehoist. You pull lever. Way, hey, up she rises..... 


Telehoist tipping telequipment. Telelevers. Teleloaders. Highly telefficient. 


Sturdily teletechnical. Links ...Scow ends... Telescopic rams (think of that!)... 


Telehoist Limited one of the Wilmot Breeden companies? Correct. How did you guess? 


WILMOT BREEDEN are at Birmingham: 


also at London, Manchester, Bridgwater, Glasgow, Melbourne, Toronto. 
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PUT IT THERE...... 
OR THERE..... 
OR THERE ..... 


Imagine your machines stuck down on a 
felt base which can absorb over 80% of 
vertical vibration, which has a holding 
power of 50 Ib. to the square inch, 
which does away with bolts, grouting, 
damaged floors. Then imagine deciding to 
change your layout when the workers 
have left one evening and having all the 
machines ready for action again in the 
morning. That’s what Croid-Cooper can 
do for you. Send for details to-day 





MACHINE FIXING GLUE 


COOPERS 
BEL 





COOPER & CO. (B’HAM) LTD., BRYNMAWR, BRECONSHIRE - TELEPHONE: BRYNMAWR 312 





Automobile 


= wm chassis San 
design 


R. Dean-Averns This volume provides a comprehensive survey of all the fundamental 
aspects of automobile design apart from the prime mover. This 
greatly-enlarged second edition contains chapters on the techniques 
of independent suspension and chassisless construction, together 
with much material on methods of stress measurement, anti-corrosive 
treatment of metals, road spring design and streamlining. Much of 
the emphasis is on problems of the heavy commercial or public 
service vehicle, but in general the work is equally applicable to the 
lighter field of car design. 





Second edition 30s net from leading booksellers, by post 31s 4d 


Published for AUTOMOBILE ENGINEER by Iliffe & Sons Ltd., Dorset House, 
Stamford Street, London, S.E.1 
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There’s one 


to meet Yout 


needs... 
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P. 400 Hobbing Machine for 
Automobile and Tractor Gears 




















mii 











Pfauter Diagonal Hobbing, combined 
with Climb and Ultra-Speed Hobbing, 
gives faster production with greater 
accuracy, better surface finish and longer 
hob life. 

WE WILL PROVE THIS TO YOU! 










Machine for 
ears (enlarged view of head) 


R_ 16 Hobbin 
Instrument 


























MANUFACTURING PROGRAMME 
Vertical Work Mounting 























RS. 3¥ Hobbing Machine for large 
Transmission and Turbine Gears 









































































































































Model | Max. Gear | Max. Gear Max. 
dia. in. width in. D.P. 
R16 | 3 23 26 
RSOO 10/6 7 17/10 
= f SS P250 10/8 64 10/6 
TTA Ed i ‘ ————— DRA duplex 10 | 5 3 
| i] ——— P400 16 12 4 
ti } : | a P500 20 15 3 
ft RSIV 30 124 3 
P900 | 35 | 18 3 
P1250 49 23 2 
RS3V 72/47 | 25 24/12 
P1800 72 294 14 
P2500 100 | 294 14 
Horizontal Work Mounting 
P160 154 6 
RSOK 111 28} 24 
“Worm and Thread Milling Machine 
SF1 | 444 283 | 14 
\O/2\G(e' HAN 4 QUEEN STREET - CURZON STREET 3 
LONDON, W.!. ~< Telephone: GROsvenor 8362-5 ~ 
ASSOCIATES LIMITED 2 





Midland Office and Demonstration Dept : Trent Works, Wilford Crescent, Nottingham. Telephone: Nottingham 88008 
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™ Speciallloic 
THERMOFLOW 


PISTON 


REGISTERED TRADE MARK No. 736689 

FOUR REASONS WHY THERMOFLOW PISTONS 

ARE ESSENTIAL FOR HIGH-SPEED HIGHLY 

RATED TURBO/SUPERCHARGED DIESEL 
ENGINES 


1, The crown, ring belt and upper skirt sections are proportioned 
to the known or estimated temperature gradient of a piston to 
obtain the maximum heat flow from the crown 


2. No abrupt changes are present on the internal form which act 
either as a heat harrier or a stress concentration/deflection point 
where mechanical failure is likely to commence 


3. The arch supporting the crown is the strongest type of construction 
known for high mechanical loading and is similar to the principle em- 
ployed by engineers for bridge and viaduct construction 


4. The solid piers integral with the gudgeon pin housings take the load 
direct from the crown to the pin, thus eliminating ring belt deformation 
which is often responsible for ring sticking problems. Note the plot 
showing compressive stresses in the pier under operating conditions, 
which are uniformly distributed and of one order. 





SPECIALLOID LTD., BLACK BULL STREET, 


LEEDS, 10 Telephone: LEEDS 31471/7 





“IF YOU MUST HAVE 


becthcue MALLEABLE 
CASTINGS 


SEND FOR DETAILS OF OUR FILM “* MODERN MALLEABLE”’ 


**MODERN MALLEABLE”’ (2nd Edition) If you have not had a copy, 
kindly send us a P.C, We shall be pleased to forward one, post free. 


HALE . HALE Limited DUDLEY PORT Sio4 


ewonns ore a 





A range of popular sizes to suit 
any T slot or clamping height. 
No loose parts to lose. 

Each size adjustable for height. 
Any quantity Ex stock. 


rockweLt HELICAL CLAMPS 


BRITISH PATENT 


Write or phone for leaflet giving 
prices, sizes and full technical details 


WELSH HARP, EDGWARE ROAD, 
ROCKWELL LONDON, N.W.2. Tel: GLA 0033 


Also at: Birmingham-Telephone — 1134/5 
Stock port-Telephone Stockport 524 Glasgow-Telephone Merrylee 2822 


MACHINE 
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What makes this tractor 


clutch four ways better... ? 


rbviously 


it’s the Belleville Washer! 
9 





FOUR WAYS BETTER 


The Belleville Washer clutch assembly is one of the 

many outstanding features which make the Massey- 

Ferguson 35 Tractor so deservedly popular. 

¥%& |t’seasier to drive because clutch operation requires 
jess effort—(the pressure required actually 
decreases as the pedal is depressed!) 


¥% This means longer life for the clutch and reduced 
maintenance costs. 

%& There is a great saving in space. 

% Take-off gear can be operated while the tractor is 
in motion. 


Belleville Washers solve many a tricky problem where 
shock or sustained load is excessive and movement 
must be slight. Engineers turn to Salter for these 
springs that 


yield so little ... give so much 


GEO. SALTER & CO. LTD 
WEST BROMWICH, ENGLAND. CLUTCH 
Established 1760 —_ 


By courtesy of Massey-Harris-Ferguson (Great Britain) Led 


SALTER 


.. always a spring ahead | 
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130 SHAFTS FACED AND CENTRED PER HOUR 





Facing ° off each end and drilling 
3" centres in 2}" diameter Electric Motor 
Shafts in a floor to floor time of 27 
seconds, is typical of the high production 
which can be achieved on the — 


HEY No. 3 DOUBLE ENDED 
CENTRING & FACING MACHINE 


@ Perfect alignment of centres 
@ True faces and accurate lengths 
@ Turned finish on faces 


@ Eliminates subsequent facing down 
to centres or recentring 


















ENGINEERING CO.LTD. 
COVENTRY PHONE: COVENTRY 8864! 





Faces 3 diameter. Standard 





We also manufacture Rotary Cam Vices hav > 4 meter. 

and Profile Milling Machines, Short capacity of 65 7 d6 

Thread Milling Machines, Multiple len th handle ; 
é Minimum e g 


« Drilling Heads and Machines, Tapping 
Machines, Gear 
Machines 


High Production 


e maximum bar 










lengths to 


Standard bed o 24, 48 


take work UP t 
or 72, long. 


Tooth Rounding 
















Special Machine Tools for 









. 
Worm Drive HOSE CLIP 
AGS 1000 
Our 100 years presswork experience has enabled us to produce 
a clip with all the tenacity of the Bulldog 
immediate delivery of all Standard sizes from stock 


Somple and price list frem Dept. A 
MERBERT TERRY & SONS LTD., Spring Specialists, REDDITCH, WORCS 
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ut press 
operators|need 
Udal protection 


A piece-work operator whose output is reduced by 

slow guard operation is a frustrated person, and a frus- 
trated person is in constant danger. For greater safety and 
more production you should ask UDAL about the famous 
‘Fastrip’ synchronized guards, worked by compressed 

air and timed toa split second. Details will gladly 

be sent on request 


J. P. UDAL LIMITED 


INTERLOCK WORKS 
COURT ROAD - BIRMINGHAM 12 
Telephone : CALthorpe 3114 


PRESS GUAMROS 
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WOW AVAILABLE FOR 
6 02 8 SPEED 







MOSS 
GEARS 
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Inclusive of Overdrive 
Incorporating fingertip control 
for double speed changing 


without declutching 


THE MOSS GEAR CO. LTD. 


CROWN WORKS, TYBURN, BIRMINGHAM, 24 
Telephone: ERDington 1661/6 Telegrams : ‘Mosgear, Birmingham.’ 
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CON WAGON ED 


Telephone. WALSALL 2108 (3 lines) 
Telegrams: "ABCO-WALSALL" 








WHERE THERE'S A RUGGED JOB 


SINTERED METAL 
FRICTION MATERIALS 
Second to none for 

OPERATIVE SMOOTHNESS 
FRICTIONAL STABILITY 
LONG WORKING LIFE 
RAPID HEAT DISSIPATION / 





Manufactured by SINTERED PRODUCTS LTD 
Sutton-in-Ashfield, Notts. 


Sole Distributors: SMALL & PARKES Ltd 
HENDHAM VALE WORKS - MANCHESTER 9 
COLtrHuarst 25/1 
London Office: 76 Victoria Street, S.W.1 - ViCtoria 1845/6 








PUSH-PULL 
(DASHBOARD) 


CONTROLS 


LIST 379 





AMAL LTD + HOLDFORD ROAD «+ BIRMINGHAM 6 
A.208 
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LA p 0 NTE for better broaching 





Universal Broach Sharpeners. 
Capacity between centres 


60, 72, 80 inches, also 























Surface Broach Sharpener. 




















Working table 36 inches. 













































































































































































































































































Horizontal Hydraulic 
































Broaching Machines. 

















Capacity: 24-50 tons. 
Stroke: 30-78 inches. 


































































































































































































The Lapointe Machine Tool Co Ltd 


British Made Otterspool Watford-by-Pass Watford Herts 
Telephone Watford 31711/2/3/4 Cables Lapointe Watford 
Also The Lapointe Machine Tool Company Hudson Mass. USA 
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Hord Heads or Thin Skins . . . 


We know how to handle ’em. 
In fact we’ve been doing it for years. 
From the “toughest nut” to the most delicate subject, we 


have the answer. 
*Marking Machines we’re talking about, of course. 


HEAVY DUTY MARKING 
MACHINE 

Primarily intended for deep mark- 
ing tough materials. This machine, 
due to the controlled pressure exer- 
ted by the electro-hydraulic system 
and its roll marking action, affords 
marking of aconsistent clarity and 
maximum life to the marking tool. 


Why] 


SANDJET MARKING 
MACHINE 

This machine has been specifi- 
cally designed for marking delicate 
materials where it is impracti- 
cable to mark by conventional 
methods—such as piston rings, 
gudgeon pins, etc. The Sandjet 
is pedal controlled and speedy 


accurate marking can be obtained 


* Send for our Marking Catalogue 
by an unskilled operator. 


with over 100 illustrations. 


3, WOODBRIDGE STREET, LONDON, E.C.1 
FUNDITOR LTD. Phone : CLErkenwell 6155-57. Grams : Funditors, Cent, London. 





en he, 
Po * 


4, . eae % % = a 
¢ These initials * aii 
a CLOCKWISE 
 .ene walel. | 


5 / guarantee the ! eateeen |S 
~. :| @ NS 


] 
| 2 
\ \ j 

fol Rolel 4014: \ \ FOR 

Yohr Gale). Mmatela 40711: 


\ 
(STANDARD). \ \ | ROTATION 
Gee OlOIORONG) 


“CRS” stands for Charles 
Richards & Sons, of course. The 
extra ‘R’ stands for the grade, and 
identifies the bolt as a ‘Hi-Strain’ 
45/55 tons tensile. And all of it 
means high resistance to stress 
and vibration. See that your bolts 
are signed with this long-lasting 
guarantee of maximum safety. 


shaft leakage on 


e hydraulic transmission systems 
by fitting 


BESET) flexibox] MECHANICAL SEALS 


Write now for full information to 








CHARLES RICHARDS & SONS LTD. 

P.0. BOX No. 23 - DARLASTON - WEDNESBURY - SOUTH STAFFS. FLEXIBOX LIMITED - NASH ROAD - TRAFFORD PARK - MANCHESTER 17 
oo . . ® Telephone: Trafford Park 1477 - Telegrams: Fiexibox Manchester Telex 

. . ‘ 

Phone: james Bridge 3188 (8 lines) P.B.X. Wires. ‘Richards’ Darlaston Meek tab seeninaies tz dlean af do anté 

Associated companies in U.S.A., France and Germany. 
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PUNNING . . 











MORSE CHAIN DIVISION, BORG-WARNER LTD. LETCH\ RTH HERTS TELEPHONE 2170 BV 
Manufacturers of Automotive Transmissior Torque verter e W che M é ond Hartcliffe Chains 
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Our range includes Capstan and 
Turret Lathes with capacities up to 35 in. swing 
over bed and 8} in. dia. hole through spindle. Many types of standard 
tools and toolholders are available from stock or for early delivery. 





Please write for particulars. 


H.W.WARD & CO.LTD 


SELLY OAK. BIRMINGHAM 29 seivy oak i131 


W.633 











The Automotive Chassis High-Speed Combustion 


Without Power Plant. 3rd Edition. Engines 


An authoritative exposition of Ameri- 16th Edition. 
can automobile practice. This valuable First published in 1912, this well-known 
P. M. HELDT SAE. book deals comprehensively with all standard textbook covers American 
aspects’ of frames, springs, axles, practice in the most comprehensive 
a wheels, tyres, drives, steering gear, manner. All aspects of the sub/ect 
explains brakes, universal joints and differential are covered in great detail, including 
gears. 84” <5”. 616 pp. 400 illustra- the design, production and testing of 
tions. 80s. net. By post 81s. 9d. all types of petrol engines. Profusely 


principles and illustrated, this book is a complete 
treatise on current American practice. 
84” x5". 776 pp. 521 illustrations. 
ra cti ce Torque Converters or 105s. net. By post 106s. 9d. 
Pp Transmissions ; ‘ ; 
High-Speed Diesel Engines 
° ° Sth Edition. 7th Edition. 
un the American Describes the principles and operation For Automotive, Marine, Railroad and 
of all modern American types of auto- Industrial Use. A guide to American 
‘ mobile clutches and gearboxes. Fric- practice in diesel engines of the auto- 
automobile tion, automatic, hydraulic and electric motive type. Design, fuels and fuel 
clutches are dealt with, and the chap- injection equipment, supercharging, 
. ters On power transmissions include lubrication, operation and maintenance 
industry electric, hydrostatic, hydro - kinetic, are among the subjects dealt with, and 
automatic and pneumatic systems. there is also a chapter on gas turbines 
84” x5”. 476 pp. 285 illustrations. 85” x5”. 472 pp. 288 illustrations. 
70s. net. By post 71s. 9d. 65s. net. By post 66s. 9d. 


From leading booksellers. Published by : 
ILIFFE AND SONS LIMITED - DORSET HOUSE - STAMFORD ST., LONDON, S.E.1 
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fractionals 


( put power where you want it 


Power for many purposes. Power to drive your own 
plant efficiently, or to add further distinction to the 
equipment you make and sell. Power. As much (up to 
1 h.p.) or as little as you need, in a wide range of 
mountings, but always with the reliability for which all 
G.E.C. engineering is famous. Power, from 

sturdy, dependable G.E.C. Fractionals. 

Most sizes and mountings are held in stock—that’s 
another advantage of dealing with the G.E.C, 

G.E.C. manufacture many types and sizes of fractional motors 
for light industrial and domestic drives—whether for your 
plant or products our engineers will always be pleased to help 
you choose the right motor for the job. 


Fully detailed illustrated publication on application. 


GENERAI ELECTRIC co. eS 
GNET HOUSE, KINGSWAY LONDON w.c.2 





wrong with Sifbronze! 


says Will the Welder 


As far as I’m concerned, Sifbronze 
welding has one big advantage—its 
low temperature application. That 
makes it quicker and easier to use, 
and I always find it gives the strongest 
weld. 

There are 31 different rods in the 
S.I.F. range—so you'll always find 
one for the job in hand. There’s no 
doubt about it—you can’t go wrong 
with Sifbronze! 

If you’re not yet using Sifbronze I 
recommend you write at once for 
details to 


SUFFOLK IRON FOUNDRY (1920) LTD., 


Stowmarket Suffolk Tel: Stowmarket 183. 
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FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE: LONDON -E.C.3. Phone ROYAL 486! 


Rathbone 








SAFE?! 


THE ORIGINAL 
SYNCHRONIZING 





AND 

DUAL GONTROL 
VALVE FOR 
TRAILER BRAKES 


As used with the 
SAFETY BREAKAWAY SYSTEM 
(S.B.S.) 


(Approved by Continental Governments) 


FEENY & JOHNSON LTD 


134-136 EALING ROAD, WEMBLEY 
MIDDLESEX 
Telephone: WEMBLEY 4801 & 4802 
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LeMay we do 


For hot pressings and stampings—accurate 
well-finished and of consistently high 
quality—come to Sutcliffe Speakman. We 
undertake machining where necessary and 

can work to limits down to 0005”. No quantity 


is too large, no job too 






complicated, no standard 


too exacting 


In non-ferrous alloys 
including aluminium, brass, 
chromium-copper, cadmium-copper 
manganese bronze and nickel silver 
Also castings in gun-metal, 
phosphor bronze and heat-resisting 
nickel chrome alloys. 


ee on SE 
SPEAKMAN 


SUTCLIFFE, SPEAKMAN &CO.LTD * LEIGH’ LANCS.* Tel: Leigh 94 
London Office : 2 CAXTON STREET, WESTMINSTER, S.W.1. TEL: ABBEY 3085 
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SPECIALIST FOUNDRY 


for 
BLACKHEART MALLEABLE 
IRON 
and 


HEAT & ABRASION RESISTING 
ALLOY CASTINGS 


Le 


Automobile and Commercial Vehicles, 
Gas Electricity and Steel Undertakings 
Mining and Quarrying Plant 
Cement, Tile Bricks and Pipe Works 
Heat Treatment Plants 


together with many others 


CASTINGS SUPPLIED AS CAST OR FULLY 
MACHINED 


Manufacturers of the 
PULMAC PULVERISING MILLS 
for fine grinding 





FOLLSAIN-WYCLIFFE 


FOUNDRIES LTD 


LUTTERWORTH NR. RUGBY 


Tel.: Lutterworth 10, 60 and 152 
Grams.: ‘Wycliffe’ Lutterworth 
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Still the best straight oil 


SWIFT 


when culling tough stoets 


No matter the application, SWIFT oil in its many forms, is a 
blessing when the tougher steels are tooled. Its sulphur-activated 
base prevents localised welding of chips to the tool face and 
materially assists the attainment of high output schedules. 
There are SWIFT grades specially adapted to automatics, gear 
cutting, thread milling, form grinding, broaching and honing 
operations. And if you wish to cut non-ferrous materials on the 
same machines as steel, without changing the oil, the unique 
SWIFT S.S. series is your logical choice. 


By asking for Publication SP.173—on your business letterhead 
please—you will receive up-to-date information on FLETCHER 
MILLER cutting fluids. 


* one of the 


cutti NG | fluids 


FLETCHER MILLER LTD., CHESHIRE. 


Telephone. HYDE 347! (5S LINES) Telegrams: EMULSION, HYDE 




















A MEMBER 
OF THE 
TRIPLE X 
FOUNDRIES 
GROUP 





SOLE MANUFACTURERS OF 


( CROMLEX ) 


ALLOY IRONS 








We make CASTINGS 
in Both Large & Small 


quantities for 
ALL TRADES 


TRIPLEX FOUNDRY LIMITED 


UPPER CHURCH LANE 
TIPTON STAFFS. 
Phone: TIPTON 1293 











A useful Book for Garage 
Proprietors and Managers 


AUTOMOBILE 
EFFICIENCY 


By E. T. Lawson Helme, A.M.A.E.T., A.M.1.M.1. 


The author of this book claims that a possible 
outlet for new business lies in developing an 
organised service of engine tuning and 
testing. This service may comprise a 
reception department, a_ self-contained 
engine tuning and maintenance department, 
and a test service for checking the entire 
installation of any vehicle. The book gives 
practical advice on the organisation of such 
a service and explains how to bring it 
before the public by means of publicity 
and advertising schemes. 


10s. 6d. net. By post 11s. 3d. 


Obtainable at all bocksellers. Published by : 


TRADER PUBLISHING CO., LTD., 
DORSET HOUSE, STAMFORD ST., LONDON, S.E.1 








MEKELIT 
ctanto 7 One? JOINT 


INDUSTRIAL 
LIGHTING 
UNITS 







For wall, bench or machine mounting 


MEK-ELEK Engineering Ltd. MITcham 
3 


MITCHAM Surrey 


Catalogue sent free on request. 


17 Western Road 





REINFORCED 


GLASS-FIBRE 


PRODUCTS 


™" 





SUPPLIERS TO THE MOTOR, AIRCRAFT & ELECTRICAL TRADES. 
COMPLETE MOULD MAKING FACILITIES AVAILABLE. 
Enquiries to: 


ALBANY AERO ACCESSORIES LTD. | 





ALBANY ROAD, WOLVERHAMPTON. PHONE: 24913 & 22047 
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... think of 
Edwards 


talking of 
machinery 


Registered’ Design" 
Nos. 877728, 868586 Patent No. 729940 





al | 


Vy, 


JOHN 


JOHN BULL RUBBER CO. LTD 
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a it Co will do all 


YOUR curving work 


“ ad 


In the sheet metal shop, the BESCO PRODUCTION 
ALL-STEEL BENDING ROLLER will form curves, cylinders 
or taper work in all metals, within the capacity of each 
size machine. All of these machines have a patented 
device for slipping out the roller carrying a complete 
cylinder, thus getting an undistorted job 

These machines are of fabricated build, using pressed 
steel sections welded to give a tough rigid frame of 
virtually unbreakable character. 


They are for hand operation and supplied with 
geared drive in sizes 25 in. and 37 in. wide by 
3 in. roller diameter; 49 in., 73 in., and 97 in. 
wide by 4 in. diameter (as illustrated) Model 
E.G.S., or ungeared, 37 in. wide by 2 in. roller 
diameter and 49 in. and 73 in. wide by 3 in. 
diameter, Model E.S. 


DELIVERY GENERALLY EX STOCK 


EDWARDS HOUSE, 359-361 EUSTON ROAD, LONDON W.W.1 


Phones: EUSton 4681 & 3771 Grams: Bescotools Norwest London 


LANSDOWNE HOUSE, 41 WATER STREET, BIRMINGHAM 3 
G 


Phones: CENtral 7606/8 rams: Bescotools Birmingham 3 


A few words on ‘Doc’ ility 


Docility, according to our dictionary, means 
‘teachableness’—being able to be told ! 
Now, nobody resents being told, so long as the 
teller is sufficiently well-informed and, if ? 
you don’t mind our mentioning it, ‘Doc’ (our 
scientific and technical paragon) is remarkably 
well-informed in matters concerning rubber. 
‘Doc’ility, may we suggest, is a virtue which it 
would pay you to acquire: it means putting 
your problems to ‘Doc’ and letting him tell 
you the answers. 
Saves you a lot of time. 


BULL 


hubber 


Solves your problems 


i ' 
ele] 
KNOWS ALL 
THE ANSWERS 


(INDUSTRIAL SALES DIVISION) LEICESTER « TELEPHONE 36531 
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Classified Advertisements 


RATE 4d. PER WORD : MINIMUM 4/- 
Each paragraph charged separately. Box number 5 words plus 1/- 
Advertisements for the April 1959 issue should be to hand not later than first post 23rd March 





FOR SALE 


100 BAYS of brand new adjustable Steel 
Shelving, 72 in. high x 34 in. wide x 12 in 
deep, stove enamelled rk green, sent un- 
assembled, six-shelf bay, £3 15s. Od. Sample 
delivered free. tity discounts. N.C. Brown 
Ltd., Eagle Steelworks, Heywood, Lancs. Tel. 
69018. [5675 


PLANT FOR SALE 


QEEST Machines, new and unused, held for 

customer who has failed to complete: 

({RANKSHAFT Grinder, Type V, 16” 54”; 
cost £1,195. 


; tae Head Connecting Rod Borer; cost 
GELF- ‘CEN’ TRING Line Borer, 60” = 24” 
cost £789. 


CCEPT £1,500 for the three. Valcrad 
Engineering Co., 1-3 London Street, Cowal 
568 


PATENTS 


THE Proprietors of British Patent No. 722144, 
- for an “Improved Spring-Powered Starter 
for Internal Combustion Engines,” desire to 
enter into negotiations with a firm or firms for 
the sale of the patent, or for the grant of licences 
thereunder. Further particulars may be obtained 
from Marks & Clerk, 57 and 58 Lincoln’s Inn 
Fields, London, W.C.2. [8679 


DATENT No. 764435, _ doar Hitch,’ 
for sale or licence. Keen Chatwin & 
Company, Chartered Patent gents, 253 Gray's 
Inn Road, London, W.C.1 [5682 


PATENTS 


THE Proprietor of British Patent No. 700846, 
entitled “Valve Seat Insert Construction for 
Internal Combustion Engine,”’ offers same for 
licence or otherwise to ensure practical working 
in Great Britain. Enquiries to Singer, Stern & 
Carlberg, 14 E. Jackson Bilvd., Chicago 4, 
Illinois, U.S.A [S680 





























AL JOINTS London: W. Kelway- 
Bamber & Co. Lrd., 
70 Victoria St. S.W1 
Tel: Abbey 6860 

W. E. Coast: Fasteners 
Led., 2 Hall St., Bar- 
nard Castle, County 
Durham. Tel: 


Barnard 
Castle 
3172 


ALTRINCHAM STREET, MANCHESTER, 1. 
dmsM44 











@ = For automatic and 
capstan precision parts—in any metal—to 
your own specifications . consult the 
specialist machinists. 

LF.V., DAL, D.LArm., A.R.B. Fully 
Approved 


“REPETITION 
PARTS from the 
BAR by o x 


Telephone: 
Broadwell 
1115 
(4 lines) 
and 1757 


M.CL. & REPETITION LTD. 


POOL LANE - LANGLEY - BIRMINGHAM 








SITUATIONS VACANT 


PATENT Examiners and Patent Officers. 
Pensionable posts for men or women for 
scientific, technical and le work on Patent 
applications. Age at least 21 and under 28, with 
extension for regular Forces Service and Overseas 
Civil Service. Qualifications: normally first or 
second class honours degree in physics, chemistry, 
engineering or mathematics, or ny 
attainment, or rofessional qualification, e. 
A.M.1.C.E., A.M.1.Mech.E., A. MI. E.E., A.R.I. 
London salary (men) £635-£1,410; provision for 
starting y above minimum. Promotion pros- 
pects. rite Civil Service Commission, 17 North 
Audley Street, London, W.1, for application 
form, quoting $128/59. (S677 


HE ROVER COMPANY (Engineering Dept.) 

requires Technical Assistants for interesting 
work on high quality passenger cars. Applicants 
should have some experience of this type of 
work and technical qualifications equivalent to 
H.N.C. Salary in accordance with experience 
and qualifications. The aim is to secure men 
who are able to follow through specific investiga- 
tions on their own initiative without undue 
supervision. Please write with full particulars to 
the Labour Manager, The Rover Co. Ltd., Lode 
Lane, Solihull, Warwicks [5676 


FREQUIRED by Diesel Engine Manufacturers, 
a Senior Sales Engineer with extensive 
experience and contacts in ihe heavy vehicle 
industry. Applicants are requested to give precise 
details of their experience. A good salary will 
be paid to the right man. Box No. 2171, c/o 
Automobile Engineer [S678 


TUITION 


-M.LM.L, City & Guilds, A.M.1.Mech.E., 
etc., on “No Pass-No Fee” terms. Over 95% 
successes. For details of Exams and Courses in 
all branches of Auto, Diesel, Aero, Mechanical 
Eng., etc., write for 148-page Handbook—Free. 
el (Dept. 643), 29 Wright's Lane, Lower 
8. 67 











COTTON BAGS 


FOR SPARE PARTS, Etc. 


Walter H. Feltham & Son Ltd 
imperial Works, Tower Bridge Road 


Telephone: HOP 1784 LONDON, S.E.1 





PARKER 
PACKING =~ 
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CARS - TRACTORS 
TRANSPORTED - PACKED 
STORED AND SHIPPED 


Our 6-acre waterside wharves cope with all types of 
vehicle and machinery. A large carton and wrapping 
section is at your disposal giving express turn- 
round on large and small contracts 


THE PARKER PACKING CO. LTD., 












LORRIES 





Automobile Engineer, March 1959 











MAGNETIC CRACK DETECTION 


IS SIMPLE AND SURE 


Even when too fine to be detected by any normal 
inspection method, surface cracks can be discovered 
immediately with Metrovick magnetic crack detection 
equipment. Developed primarily for tests on com- 
ponents produced in the company’s own factories, 
ranging from large forgings to small pinions, this 
Metrovick equipment is very simple in operation. Use 
is made of a special magnetic fluid which, after passage 
of the magnetising current, enables all cracks to be seen 
with the unaided eye. Most requirements in industry 
can be met from the standard range of Metrovick crack 
detectors. Special equipment can, however, be made 
to order. 


The Metroflux Type “S" universal magnetic crack detector is Please write for full technical details, 


an extremely flexible unit. It is of great value for testing and descriptive leaflets. 
components of large size or awkward shape, and for routine 
testing of mass-produced components. 











METROPOLITAN -VICKERS 


AFFOR PARK 





An A.E.1. Company N/C201 






‘a ith me New Speetol *::: 
wg ah: STRAP CLAMP 


PATENT NO 
747778 







WIDE RANGE-EASY SETTING 


Due to Centre Trunnion Design 


This clamp gives firm, rigid clamping 
over a wide range of work thicknesses 
and at the same time it is extremely 
simple to operate. Centre Trunnion 















‘ Design allows instantaneous rotation of 
the forged strap to give any work height 
up to 3," with the standard bolt and 3 SIZES 
represents a big advance in clamping CLAMPING 






methods of this type. RANGE 


from 


Speed Tools Ll eae 


PACKING 








VEREKER HOUSE, GRESSE ST.. LONDON W1 Museum 1039/1099 
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S.G. Brown Ltd. are precision-wise 


y, 
/ 


with Goul der gear measuring 
equipment 


S.G. Brown Ltd. insist on precision and speed in checking gear measurements~- 


that’s why they use Goulder equipment. 


Designed with the greatest attention to detail and made from specially 


selected materials, Goulder equipment embodies the 


highest standards of accuracy and craftsmanship. 


The comprehensive range of Goulder gear measuring instruments includes 
five types of rolling gear testers, as well as lead measuring machines and 
involute testers, Special machines can also be made for particular requirements. 


Goulders also make 


Worm and wheel testers - Hob tester 


Pitch testers * Sine tables 


Universal beam calipers * Jigs, fixtures 
Tools and gauges - Aircraft components 


We shall be pleased to advise on the best method of gear 
measurement for your needs—— just telephone or write to: 


J. Goulder & Sons Ltd. 


Kirkheaton, Huddersfield 
Huddersfield 5252-3 


Telephone : 





_t aa 


Goulder No. 2 


a 


Rolling 





Gear Tester recording the “ 

accuracy of an$.G.BrownLid bd 
10° aluminium bronze gear ‘ 
24 D.P. cut to Admiralty / § 


Class 1 Specification. 
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Glayton Dewandre Automatic Chassis Lubricators 
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MAGNESIUM is the lightanswer 


What have a motor car, a camera, a typewriter in common? 
These and countless other products embody 
pressure die castings made with Elektron magnesium. 
Magnesium is increasingly chosen for pressure die castings 
when lightness and a high strength/weight ratio are required. 
Dimensional accuracy is high and the surface finish excellent. 
The metal’s good machinability at high speeds, generally without cutting fluid, 
offers obvious economies in production time and costs. 
Since pioneering the light alloy pressure die casting process 
in this country, Birmal have developed foundry facilities 


and techniques unsurpassed throughout Britain. You'll profit 
3 8 AL a by coming to us for the light answer to your casting problem. 


Birmingham Aluminium Casting (1903) Co Ltd Smethwick 40 Staffs 





